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HYUNDAI  MOTOR AMERICA – MOJAVE  TEST  TRACK  SITE 
DESERT  TORTOISE   TRANSLOCATION  PROGRAM 

  
 
BACKGROUND 
 

There are few well-executed translocation studies on desert tortoises.  As such, 
little is known about the success of desert tortoise translocation.  Generally, the 
studies have been short-distance removal studies, where tortoises are moved 
immediately off a fenced site but very likely within their home range (e.g., 
Stewart and Baxter 1987, TRW 1998, Corn, pers. comm. to A. Karl).  
Furthermore, the studies are not easily accessible as are primarily found in 
unpublished gray literature reports (e.g., Berry 1975), non-peer reviewed 
symposium proceedings (e.g., Stewart 1993, Mullen and Ross 1997), or university 
archives (e.g., Cook 1983) or are not yet fully analyzed [Phil Medica, U.S. Fish 
and Wildlife Service (USFWS), pers. comm.).  Finally, none has included a 
control group (i.e., a group of tortoises unaffected by translocation) in the study, 
with the exception of a recent translocation study south of the Las Vegas Valley 
(Phil Medica, pers. comm., and Saethre et al. 2003).  Several of the studies have 
included observations of host, or resident, tortoises but such tortoises were 
affected by an influx of translocated tortoises, so did not really constitute a valid 
control group.  As such, the conclusions of these translocation efforts have been 
suggestive, but somewhat limited relative to identifying translocation effects.     
 
While studies have generally had limited utility regarding translocation, their 
results strongly suggest that translocation, if conducted appropriately and during 
periods of adequate forage, can result in high survivorship of translocated 
animals.  Stewart (1993) observed that survival rates and average distances moved 
did not differ between translocated tortoises and resident animals during variable 
periods of time not exceeding 18 months.  Other short-distance translocation 
studies have resulted in high survival of translocatees for 9-24 months (Stewart 
and Baxter 1987, TRW 1998).  Cook (1983) released 51 tortoises over a two-year 
period and observed only eight deaths (although monitoring was very limited on 
more than half of the animals).  Not unexpectedly, the season of release had a 
substantial impact on mortality.  Six of the eight known deaths occurred in 
tortoises released during the summer; these tortoises died of apparent exposure 
within one day to two weeks of release.  The Las Vegas Valley study found that 
mortality within one year of release was strongly correlated with drought [Phil 
Medica, U.S. Fish and Wildlife Service (USFWS), pers. comm. and Saethre et al. 
2003].  Mullen and Ross (1997) observed that there was no difference in survival 
between resident and translocated tortoises except for tortoises released in a 
drought year, which also included late spring releases after ambient temperatures 
exceeded lethal levels daily.  

 
Given the federal and state “threatened” status of this species, translocation 
should strongly be considered as a tool for saving individual tortoises where their 
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safety is definitely compromised by localized habitat destruction and/or other 
factors.  A carefully implemented translocation program can not only 
substantially decrease project impacts to desert tortoises, but also has the potential 
to provide useful data for application to other analyses and future translocation 
projects.  The Hyundai tortoise translocation study is an opportunity to provide 
answers to specific questions about translocation.  Most of these questions were 
not previously answered by the Las Vegas study and have never  been answered 
in the western Mojave Desert.   The results would provide important management 
tools for future translocation efforts.   

 
Finally, tortoise populations in the western Mojave Desert have been decimated 
by a 15-year drought cycle.  The translocation program associated with this 
project will keep the tortoises at the Hyundai site in  the population and also assist 
in replenishing a nearby area. 

 
 
PROJECT  GOALS 
 

The primary goals of translocating tortoises from the Hyundai site are to prevent 
the mortality of tortoises that reside on the site, to maintain the integrity of the 
population as much as possible, and to maintain breeding individuals in the 
population.  Secondarily, but importantly, the program will facilitate the 
repopulation of a site that has experienced tortoise density declines not directly 
related to habitat loss.  The primary goal of the translocation study will be to 
answer questions about the effects of translocation.   

 
This study intends to address four primary (1º) questions and several secondary 
(2º) questions.  The latter include variables to be analyzed for the primary 
questions and many of the other secondary questions.  Repeated measures 
analysis, analysis of variance, and analysis of covariance are the basic statistical 
tests that will be employed for analysis. 

 
1º Question #1 –  What is the effect of translocation on survival? 
1º Question #2 –  What is the effect of translocation on health status, 

especially (a) exposure to M. agassizii and other 
pathogens, (b) disease expression, and (c) condition 
indices? 

1º Question #3 – Is fencing a translocation site a reasonable procedure 
for site repatriation of areas that are depauperate due to 
stochastic climatic events or other factors that have not 
reduced the habitat quality at the translocation site? 

1º Question #4 – How are activity levels affected by translocation? 
 

2º Question #1 – Are there gender effects? 
2º Question #2 – Are there size or age effects? 
2º Question #3 – Are there effects from forage level variation? 
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2º Question #4 – Are there effects from precipitation events (i.e. 
rehydration opportunities)? 

2º Question #5 – Could activity level patterns partially explain survival 
rates and/or health patterns? 

2º Question #6 – What is the temporal pattern of the above effects 
following translocation? 

 
Other factors that are generally considered to be measures of successful 
translocation, such as reproductive output and age-related recruitment, will not be 
incorporated into the study because of low anticipated sample size that would 
result in invalid statistics and meaningless results. 
 

 
Special  Aspects  of  This  Translocation  Study  not  Investigated  
in Other Translocation  Efforts 

 
No study has knowingly translocated tortoises that potentially carried 
Mycoplasma agassizii; nor has any study, with the exception of the Las Vegas 
study, examined health issues, other than survival.  The Las Vegas study 
specifically did not translocate tortoises that had tested positive for exposure to M. 
agassizii or that had clinical signs of disease.  The Hyundai translocation project 
will incorporate the translocation of seropositive tortoises, animals that have 
withstood infection by M. agassizii and recovered.  This will permit the strong 
physiological and physical attributes that enabled these tortoises to withstand 
infection to remain in the gene pool.  Furthermore, we will not be introducing 
mycoplasmosis into a “clean” population, as seropositive tortoises or tortoises 
with clinical signs of infection with M. agassizii have been found at the Desert 
Tortoise Research Natural Area (DTRNA) north of the Hyundai site and at many 
sites throughout the Mojave desert (Lederle et al., 1997, Homer et al., 1998, 
Christopher et al., 2002).  
  
The translocation site will be fenced with tortoise-proof fencing for part of the 
study (see Translocation Site Fencing, below).  Fencing the translocation site will 
provide the following benefits: 

 
o Fencing will help contain disease spread.  We do not know if seropositive 

tortoises that host Mycoplasma spp. will be under sufficient stress 
following translocation to enter an acute phase of the infection (i.e., 
clinical signs).  Since tortoises are believed to be contagious when 
clinically ill (Brown et al. 2003), fencing will prevent potential infection 
of tortoises outside the translocation site. 

 
o Forcing translocated tortoises to remain at the translocation site will result 

in their becoming accustomed to the site and, thus, maximize the 
likelihood of their ultimate repopulation of that area, when the fence is 
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removed.  Repatriation of target areas could be an important tool for 
species recovery.   

 
o Fencing will keep translocated tortoises safe from anthropogenic impacts 

outside the translocation area (e.g., roads, off-highway vehicles, sheep), 
which are often considerable in the west Mojave, especially near the 
DTRNA, the general area targeted for the translocation site.    

 
o While fencing precludes studying long-distance movements, it is  already 

well known from other translocation efforts that a percentage of 
translocated tortoises move moderate to great distances immediately 
following release.  Fencing will allow us instead to assess fencing as a tool 
for future translocations to areas of a  scale that would accommodate 
fencing.  Other variables that might be studied in an unfenced site can still 
be studied in a fenced site.  

 
o While fence walking may occur with some translocatees, it is fully 

possible that the actual hours of fence-walking activity would not exceed 
the hours of walking away from an unfenced translocation site.    

 
 
STUDY  DESIGN 
 

Translocation  and Control Sites 
 
A translocation site must be chosen that will meet the following criteria, a 
discussion of which follows this list:  

 
o The habitat must be of sufficiently high quality to support both 

translocated and resident tortoises.  Secondarily, acclimation by 
translocatees would probably be facilitated if habitat elements were 
sufficiently similar to those at the original capture site.  

 
o The site must be of sufficient size to accommodate an influx of 

translocated tortoises. 
 

o The site should be within the same population as the Hyundai site, to 
maintain genetic, morphological and behavioral integrity and facilitate 
acclimation by translocatees.  

 
o There should be adequate assurance of long-term translocation site 

protection from development or severe anthropogenic threats.  These may 
be included as part of per-acre dollar amounts for habitat compensation, 
which include land purchase funds and perpetual management funds. 
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o Hyundai requires that the translocation site be suitable for compensation 
lands.  As such, the translocation site should be in an area that can add to 
blocks of land that are already protected for wildlife values or targeted for 
protection and enhancement.   

 
Carrying capacity at the translocation site is a primary consideration in any 
translocation effort.  During a climatic cycle of average to high rainfall producing 
abundant forage for many years (e.g., most of the 1970’s and 80’s), with resultant 
high tortoise survival and low mortality rates, tortoise densities at carrying 
capacity for the habitat would be expected.  During such a period, areas well 
below carrying capacity would probably be confined to sites experiencing severe 
anthropogenic impacts, such as land adjacent to highways.  Currently, however, 
and as a result of the recent ~15-year drought cycle1, concomitant increases in 
mycoplasmosis and potentially other diseases, and anthropogenic impacts, 
tortoise populations are severely depressed throughout the Mojave Desert2.  While 
studies are almost entirely unpublished, they are consistent: relatively few live 
tortoises are found compared to historic or expected counts and mortality rates 
(based on carcass counts) are high.  In the west Mojave alone, for example, Berry 
(2003) reported that 1996-2002 tortoise densities on the DTRNA were 13-39 
tortoises/mi2, compared to 1979-1982 densities of >175 tortoises/mi2; Fremont 
Valley had 2001 densities of 13 tortoises/mi2, compared to1981 densities of 109 
tortoises/mi2.  Karl (2002a, b) observed adult mortality rates of 10.8–46.5% for 
adults for the preceding two to four years alone (50 % of which were drought 
years of negligible or highly diminished forage); there were 1.4 times as many 
dead adult females as adult males.  In conclusion, then, it is unlikely that any 
potential translocation site is currently at, or even near, the average, long-term 
carrying capacity for the location.  As such, exceeding carrying capacity is a 
consideration for this project that is not critical. 

 
It is likely that only one translocation site, of approximately two square miles in 
size, will be needed, based on the limited number of tortoises anticipated to be 
translocated (approximately 30-40 adults based on October 2003 surveys) and the 
fact that the host population is likely to be depressed well below average carrying 
capacity.  However, the translocation area may be divided into two sites, 
depending on habitat quality, management potential and availability.   

 
Prior to finalizing the choice of translocation sites, surveys of potentially suitable 
sites [i.e., approved by the U.S. Fish and Wildlife Service (USFWS) and the 
California Department of Fish and Game (CDFG) and available for purchase at a 
reasonable price] will be conducted to ensure that these are appropriate sites for 

                                                 
1 Seven of the last 15 years have been drought conditions in the western Mojave Desert (United States 
Department of Commerce, National Oceanic and Atmospheric Administration.   1981-2002) 
2 Drought is both a proximate and ultimate cause of tortoise declines.  Proximally, drought results in death 
and reduced reproduction.  Ultimately, dehydration and starvation may engender disease increases due to 
compromised immune systems.    For a review, see Chapter 4 of U.S. Army National Training Center 
(2003) 
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translocation.  Survey methods will assess tortoise abundance, habitat features, 
existing anthropogenic influences, and anticipated future impacts. They will 
generally follow those used by Karl (2002a, b) at the nearby Fort Irwin military 
reservation because they provide such analyses.  The survey will also include a 
qualitative assessment of the habitat quality for tortoises, based on the expertise of 
a tortoise biologist extremely experienced with assessing tortoise habitat quality.  
 
Appropriate areas for a control site will be assessed simultaneously, using the 
same survey methods.  The control site will be near (within a couple of miles of) 
the translocation site, and of similar or identical habitat.  If the control site is on 
the DTRNA or CDFG lands, then data collection associated with the study will 
provide the Desert Tortoise Preserve Committee (DTPC) or CDFG with a large 
and useful data set on native tortoises there.   

 
No translocation site has yet been chosen, although this will need to be 
accomplished in sufficient time to enable the site to be fenced prior to 
translocating tortoises in April 2004 (Table 1).  Two areas currently are under 
consideration: (1) Section 1 in Township 32S and Range 37E; and (2) around the 
CDFG-owned lands in Township 32S Range 40E (Figure 1).   The first site is 
adjacent to the DTRNA and within the area identified by the Draft Environmental 
Assessment/Habitat Conservation Plan (Draft EA/HCP) (Sapphos Environmental, 
Inc., 2003) as proposed mitigation lands (Figure 4.2.1-1 of the Draft EA/HCP).  
As land ownership will ultimately be transferred to CDFG, this action would be 
consistent with Objective No. 1 of the DTRNA Management Plan’s Goals and 
Objectives (Appendix E of the Draft EA/HCP), which promotes protection, 
conservation, and enhancement of habitat in and around the DTRNA.  
Additionally, translocation of tortoises immediately adjacent to the DTRNA is not 
inconsistent with the DTRNA Management Plan.  Objective No. 3 of Goals and 
Objectives promotes recovery of desert tortoise populations in and around the 
DTRNA, including a potential head-starting program.   
 
The second potential translocation area would ultimately provide a larger block of 
protected, state-owned lands in an area targeted as a CDFG ecological reserve.  
Furthermore, the area is adjacent to both the Fremont-Kramer Desert Wildlife 
Management Area (DWMA) and the targeted expansion area of the DTRNA, 
adding to a large block of protected tortoise habitat.   
 
Translocation Site Fencing 

 
The translocation site will be fenced along the perimeter with temporary tortoise-
proof fencing.  To deter trespass by recreationists or sheep, at least two strands of 
barbed wire should be strung above the tortoise-proof fencing.  The tortoise-proof 
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portion of the fencing will be removed during approximately Year 2 of the study 
(or when animals seem to have settled into the area – i.e., ceased fence-walking 
and have behaviors similar to the control group and host tortoises) to assess site 
repatriation and permit tortoises to become elements of the population (i.e., rather 
than segregated from the population).  Site repatriation will be assessed by 
monitoring subsequent tortoise movements and comparing them to those of 
control tortoises.   

 
 

Health  Considerations    
 
The transmission of M. agassizii is believed to be via direct contact with an 
infected tortoise (Brown et al. 2003).  M. agassizii can only live outside the 
tortoise briefly (seconds) (McLaughlin pers. comm. to A. Karl) and a limited 
experimental study with gopher tortoises (G. polyphemus) suggested that it is 
unlikely to persist  on objects or in burrows (McLaughlin 1997 in Brown et al. 
2003).  Desert tortoises are believed to be contagious during periods of acute 
phases, when they have clinical signs (Brown et al. 2003).  Such signs include a 
mucous nasal discharge, palpebral edema, wheezing, moist nares or eyes, 
conjunctivitis, and lethargy.  Schumacher et al. (1997) observed that positive 
clinical signs had a high statistical correlation with positive serology (i.e., 
exposure to M. agassizii).  A mucous nasal discharge was the clinical sign that 
was the most reliable predictor (93% of tortoises with a mucous nasal discharge 
were seropositive), although it could be caused by other pathogens.  Other clinical 
signs were far more subjective, were potentially present for other reasons, and 
reduced the statistical predictability of positive serology.  Positive serology [i.e., a 
sufficient level of M. agassizii-specific antibodies to be detectable by an enzyme-
linked immunosorbent assay (ELISA)] indicates that a desert tortoise has been 
exposed to M. agassizii (Schumacher et al. 1993).  It does not, however, indicate 
whether the tortoise currently hosts the organism.  Evidence of an active infection 
by M. agassizii is currently diagnosed by cultures and polymerase chain reaction 
(PCR). 
 
For the Hyundai site, only tortoises that are free of definitive clinical signs of 
disease will be translocated.  A mucous nasal discharge will be the threshold 
criterion to determine clinical illness, although should other signs with extreme 
severity be present, the tortoise may be considered to be clinically ill.  Clinically 
ill tortoises that test positive for exposure to M. agassizii will be placed in the 
several-hundred acre area in the northwestern portion of the Hyundai site, north of 
the test track.  This area will be fenced with tortoise-proof fencing prior to April 
2004 so that clinically healthy tortoises can be translocated from this area to the 
translocation site prior to ill tortoises being introduced into the enclosure.  The 
fencing will ensure that the sick tortoises cannot escape and will be safe from 
activities associated with the test track.   
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All clinically ill tortoises will have ELISA tests for exposure to M. agassizii prior 
to moving them to the disease control area (see Appendix 1- Chart 2).  Clinically 
ill tortoises that are not seropositive for M. agassizii will be treated as are 
clinically healthy tortoises, rather than moving them to the disease control area 
and potentially exposing them to M. agassizii. 

 
The sick tortoises placed in this area will be transmittered and monitored 
identically to the translocated tortoises (see Schedule of Clearance and Data 
Collection, below).  The exception will be adult females.  These will be 
appropriately radiographed for egg production (Karl 1998), confined to a small 
area when they are nearing oviposition, and their nests collected and moved to the 
translocation site at the time of oviposition.  There appears to be a low probability 
that infected females can transmit M. agassizii to their embryos (Brown et al. 
2003, Rostal and Lance 2003). 

 
All clinically ill tortoises transported to the disease control area will remain in the 
enclosure until they exhibit a lack of clinical disease signs over two consecutive 
weighing/measuring occasions (March, July, and October), in order to reduce 
transmission of M. agassizii. When free of clinical signs, tortoises will be 
translocated to the translocation site to become part of the study cohort.  It is 
anticipated that few tortoises will exhibit clinical signs because (a) there are few 
tortoises at the Hyundai site and (b) none exhibited clinical signs during October 
2003 surveys.  Most tortoises at the Hyundai site will be found by Spring 2004, so 
it is likely that any with clinical signs at this stage of the study will clear of signs 
during the study or, possibly, worsen and die.  Any that do not clear of signs by 
the study’s end, or are found with clinical signs during Hyundai project operation, 
after the study is completed, will be used for research or adopted (see Appendix 
1-Chart 5).   

 
 

Study Cohorts and Basic Study Design 
 

Because a major investigation of this study is to examine disease patterns, three 
cohorts - translocatees, hosts (i.e., tortoises receiving the translocatees), and 
control tortoises - will be studied. The target size for each cohort will be 15 adult 
females and 15 adult males (i.e., 30 translocated tortoises, 30 host tortoises, and 
30 control tortoises).  This number will allow for statistical validity in light of 
attrition due to lost signals from malfunctioning transmitters and mortality.   
Study tortoises will be of reproductive size [≥180 mm in median carapace length 
(MCL)] because it is anticipated that there will be too few smaller tortoises for 
statistical validity.  The exception to this will occur during initial translocation in 
April 2004, when immature tortoises (at least approximately 428 g, due 
transmitter size3) will also be transmittered to observe early movements following 

                                                 
3 The smaller transmitters currently in use for the project weigh 25-30 g with epoxy and antenna sheathing.  
If the units comprise no more than 7 % of a tortoise’s mass, the minimum tortoise mass accommodating 
these transmitters is 428 g. 
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translocation4.  Transmitters on the latter tortoises will be removed by Summer 
2004. 
 
At the time of capture, all tortoises, including study animals (translocatees, host, 
and control tortoises) and all other tortoises that will subsequently be removed 
from the Hyundai site, will be weighed, measured, photographed, sexed, and 
described.  All tortoises will be permanently marked with a unique number, using 
two of three systems (notching, epoxy numbers, P.I.T. tags) for future 
identification.   
 
Survival and general health will be monitored through body condition indices 
(mass to volume ratios), clinical signs, serology and cultures.  All tortoises will be 
examined for clinical signs of disease at the time of capture.  Blood samples will 
be taken to test for the presence of antibodies to Mycoplasma agassizii; ELISA 
for other pathogens will be run as the tests become valid for desert tortoises.  
Nasal samples will be taken for culturing to detect the presence of M. agassizii 
and other pathogens (e.g., herpesvirus, M. cheloniae, iridovirus, Pasturella 
testudinis).  The schedule of sampling is discussed below (see Schedule of 
Clearance and Data Collection). 
 
All study individuals will wear appropriately sized transmitters, fitted to insure 
safety to the individual and lack of interference with growth and behaviors.  
Transmitters are scheduled to last 18 months and will be changed at appropriate 
intervals (approximately 16-17 months), or sooner if they exhibit symptoms of 
malfunctioning. 

 
Activity patterns (i.e. increased aboveground activity levels), which may affect 
body temperatures and body condition and ultimately health and survival, will be 
monitored by temperature data loggers (HOBO TidBits), which continuously 
collect data.  These will be mounted on all males in the study cohorts and in 
sample burrows.  (Only males can carry the data loggers without interference with 
righting or other behaviors.)  Data will be downloaded at sufficient intervals to 
avoid any data loss and identify malfunctioning units.  Data loggers have batteries 
sufficient to last the entire study, without replacement. 
 
The study will last four years, including the translocation year. 
 

 
Consistency with the Desert Tortoise Recovery Plan  
 
While the choice of translocation sites and the program protocols are largely 
based on ecological considerations, plus land availability, consistency with the 
Desert Tortoise Recovery Plan (USFWS 1994) is desirable.  The recovery plan 
offers a brief set of suggestions for translocations that provided some ecological 

                                                 
4 This part of the study may be re-evaluated since the translocation site will now be fenced, eliminating any 
long-distance movements of immature animals. 
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concepts to consider while remaining consistent with the rest of the recovery plan 
directives (Appendix B of the recovery plan).  The Hyundai translocation plan is 
consistent with these guidelines, with the exception of the first part of Point 7, 
which reads, “the recipient population should be monitored for at least 2 years 
prior to the introduction.  Necessary data should include the density and age 
structure of the recipient population, home ranges of resident tortoises and general 
ecological conditions of the habitat.”  Home ranges and age structure of the host 
population are not critical factors for the Hyundai translocation study.  (It is 
assumed that the two-year suggested period of study is for estimating these 
factors, although the rationale for a two-year study is neither explained nor does it 
include references).  However, the density of the host population and general 
ecological conditions of the translocation site will be known prior to translocation 
(see Translocation and Control Sites, above).  In addition, a control population 
will be similarly studied to validate study results. 
 

 
Schedule of Clearance and Data Collection 

 
Based on the current project permitting date of January 2004 and an estimated 
translocation date of approximately April 7, 2004, the following schedule of 
activities is offered.  The period from October 2003 to October 2004 is shown in 
Table 1.  In addition, decision matrices for various aspects of the entire project 
period are presented in Appendix 1. 
 
 
Pre-Translocation, Pre-Permitting and Pre-Construction  - October 2003  

 
A survey of the entire Hyundai project site was completed in October 2003 using 
tortoise searchers spaced at five-meter intervals.  The purpose was to conduct 
blood and nasal sampling for determining current health profiles of tortoises at the 
Hyundai site.  A positive ancillary outcome was that many tortoises were found 
and transmittered while they were still active.  This will permit tortoises to be 
found more easily during hibernation should construction begin in Winter 2004, 
hopefully resulting in fewer mortality takes.  Tortoises were allowed to enter 
hibernation naturally.   
 
 
Pre-Translocation Monitoring During Construction – Through Approximately 
April 7, 2004  
 
The first priority of monitoring is to avoid killing or injuring tortoises during 
construction or other project activities.  Within this context, the translocation 
study will be preserved by avoiding disturbance of natural tortoise activities, 
where possible, and avoiding double-translocation (e.g., moving tortoises to a 
new area on the site prior to translocating them to the translocation site). 
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Table 1.  Estimated schedule for tortoise translocation program at the Hyundai Mojave Test Track  
Project - Year 11 

 
   

Month 
Task 
 

 
Oct 

2003 

 
Nov 2003 

- early Mar 
2004 

 
Mid-
late 
Mar 

 
Apr 

 
May 

 
Jun 

 
Jul 

 
Aug 

 
Sep 

 
Oct 

 
Search Hyundai site to find 
and transmitter as many 
tortoises as possible for 
purposes of conducting 
blood and nasal analyses for 
disease 

 
 
        

 
 
       

        

 
Survey potential 
translocation sites and 
choose final translocation 
and control sites 

      
         

       

 
Fence translocation site 
with tortoise-proof fencing 

          

 
Construction of Hyundai 
project, beginning with  
fencing, using monitors and 
fencing as necessary to 
avoid tortoise losses 

          

 
Fence Hyundai site with 
tortoise-proof fencing, 
including construction and 
traffic areas, northwest 
disease control area, and 
perimeter 

          

 
Find control tortoises and 
transmitter 

          

 
Find host tortoises and 
transmitter; blood and nasal 
analyses on all study 
tortoises and other tortoises 

          

 
Second and third passes 
(minimally) to find all 
tortoises on Hyundai site, 
completing northwest 
disease control area first 

          

 
Initial translocation of most 
tortoises from Hyundai site 
to translocation site, or to 
disease control area if 
clinically ill  
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Month 

Task 
 

 
Oct 

2003 

 
Nov 2003 

- early Mar 
2004 

 
Mid-
late 
Mar 

 
Apr 

 
May 

 
Jun 

 
Jul 

 
Aug 

 
Sep 

 
Oct 

 
Continued translocation 
from Hyundai site - Spring 
2004 

          

 
Continuous protection of 
tortoises remaining on 
Hyundai site during 
construction (no 
translocation) 

          

 
Translocation of remaining 
Hyundai tortoises to 
translocation site, or to 
disease control area if 
clinically ill 

          

 
Primary production biomass 
analyses on host and control 
plots 

          

 
Locations of all tortoises 2 
times a week2       

          

 
Locations of all tortoises 2 
times a month 

          

 
Weigh, measure all tortoises 

          

 
Annual blood and nasal 
sampling of all study 
tortoises 

          

 
Locations of all tortoises 1 
time a month 

          

 
1.  Assumes permits are issued in January 2004.  
2.  Data loggers will be downloaded periodically, during this and successive locations of tortoises.  
Transmitters will be changed as necessary. 
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The activities presented below assume that (a) a permanent tortoise-proof fence 
will be installed around the perimeter of the Hyundai site, (b) all areas where 
construction or construction-related travel will occur will be temporarily fenced 
with tortoise-proof fencing, and (c) translocation will occur in early April 
(approximately April 7).  Fencing of construction zones will be the first 
construction activity.  Permanent tortoise-proof fencing will be ½-inch mesh 
hardware cloth, as specified by the U.S. Fish and Wildlife Service (Judy Hohman, 
USFWS, pers. comm. to A. Karl).  Vertical burial will be 12-18 inches with an 
18-24 inch aboveground extension.  Supporting stakes will be sufficiently spaced 
to maintain fence integrity.  Temporary tortoise-proof fencing may be silt fencing 
or other temporary fencing, buried 12-18 inches with an 18-24 inch aboveground 
extension.  As with permanent fencing, supporting stakes will be sufficiently 
spaced to maintain fence integrity.  Temporary fencing will be in place until it has 
been determined that all tortoises have been cleared from the project site (see 
Final EA/HCP).   All fence construction will be accompanied by adequate 
monitoring by qualified tortoise monitors to insure that no tortoises are harmed.  
All fencing will be monitored on an adequate schedule to ensure fencing integrity 
(e.g., monthly for permanent fencing, weekly for temporary fencing, and after all 
storm events that are accompanied by surface water flow). 

 
During construction activities in the winter, all fenced construction and high-
traffic zones will be searched for tortoises.  The searches will include all burrows 
that could potentially host a tortoise.  These will be excavated with hand tools in 
the method prescribed by the Desert Tortoise Council (1994).  (Note: Any nests 
found after October are probably infertile and will be examined but not moved.)   
All tortoises (transmittered or not) will be moved immediately off the 
construction areas to artificial burrows that provide safe thermal refugia.  
Artificial burrows will mimic the capture burrows5.  It is understood that a 
tortoise generally will not use an artificial burrow readily, so surface soil and scat 
from the capture burrow will be placed in the artificial burrow to assist with 
acclimation.  The tortoise will also be blocked into the burrow for one-several 
weeks to promote familiarity, and monitored to insure their safety.   
 
Prior to moving them, untransmittered tortoises will be transmittered, even if the 
study size cohort is exceeded, to facilitate finding these tortoises again.  A 
combination of monitoring, burrow-blocking, and/or tortoise-proof penning 
around the artificial burrows will prevent tortoises from re-entering construction 
or traffic zones until temporary tortoise-proof fences are erected around those 
zones.  All blocks and penning will be removed once construction and high-traffic 
zones have been fenced. 

 

                                                 
5 It is highly unlikely that any tortoises will be found in winter without an association to a burrow.   If no 
burrow is evident, artificial burrows will be a minimum of 1.5 m long and 0.5 m belowground at their 
interior terminus to insure adequate thermal buffering; the direction will either face north or east to 
minimize sunlight entering the burrow. 
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Because small tortoises are difficult to find and are also subject to depredation by 
a variety of nocturnal and diurnal predators, any juveniles found prior to the 
estimated translocation date of approximately April 7 that cannot be transmittered 
(i.e., smaller than approximately 428 g), will be sequestered in a holding pen that 
is both predator-proof, escape-proof and with sufficient shrub vegetation for 
ample shade and sun.   The size of the pen will depend on the number of tortoises 
found, but will start at 20 feet in diameter and be extended to approximately 50 
feet if more than three tortoises are contained.  Artificial burrows will be 
constructed and tortoises initially blocked into these burrows.  This pen will be 
monitored during construction in Winter 2004 to insure its integrity and tortoise 
safety; it is assumed that ongoing site construction will deter vandalism.  
Alternatively, very small transmitters may be obtained for use on these juveniles 
and monitoring will proceed as for larger animals.  
 
While not all monitors will be permitted to handle or transmitter tortoises, all will 
be adequately trained to ensure thorough monitoring.  A sufficient number of 
biologists permitted to handle and/or transmitter tortoises will be onsite during 
fence construction and clearance surveys to move animals efficiently.  A lead 
biologist will always be present to ensure that monitoring runs smoothly and to 
solve problems. 
 
Tortoises will be handled smoothly, quickly, and with clean techniques, following 
techniques outlined by the Desert Tortoise Council (1994), and incorporating 
newer research (e.g., Brown  2003).   
 
 
Clearance and Translocation - Year 1  
 
The fenced construction areas will have beencleared of tortoises during Winter 
2004.  Although tortoises will have been moved only very short distances, 
probably still within their home ranges, some tortoises may be observed pacing a 
long fence (e.g., the test track) excessively, as the weather warms.  These tortoises 
may be moved, as appropriate, to a site immediately outside the opposite fence 
and monitored.   
 
During the last week in March (or slightly earlier if ambient temperatures are 
sufficiently warm) and first week in April, control site tortoises will be found and 
transmittered.  Host tortoises will be located and transmittered on the 
translocation site during the first and second weeks in April. 
 
Fencing of all phases of the project site (construction and traffic zones, northwest 
disease control area, and perimeter) and the translocation site will have been 
completed by the time clearance surveys begin on the Hyundai site and tortoises 
are translocated to the translocation site.  Remaining searches for tortoises on the 
Hyundai site will start approximately April 1, beginning with clearance of the 
disease control area.  Clearance will include aboveground searches as well as 
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burrow searches and will require at least two more clearance passes6.  At least two 
consecutive passes with no tortoises will be required for a segment of the site to 
be considered cleared (see final EA/ HCP).  All burrows that could potentially 
host a tortoise will either be (a) excavated with hand tools in the method 
prescribed by the Desert Tortoise Council (1994), if in an area where the burrow 
would ultimately be destroyed by construction activities, or (b) visually examined 
with fiberoptics tools for tortoise presence.   

 
Until translocation at the end of approximately the first week in April, new 
tortoises will be transmittered as they are found, including tortoises that are in 
excess of the study cohort size (for ease of re-locating).  Smaller tortoises will be 
sequestered as explained above.  All tortoises found and transmittered will remain 
on the site to forage, protected from construction activities by tortoise-proof 
fencing and/or monitoring until translocation.  Translocation in early April will 
permit translocatees to locate new burrows on the translocation site prior to 
ambient temperatures becoming lethal.  Concurrently, most or all of the host 
tortoises and, hopefully, all of the control study tortoises will have been found by 
this time.  All non-clinically ill tortoises, including juvenile tortoises that are too 
small for transmitters (see above), will be translocated.   
 
Clinically ill tortoises that are seropositive for M. agassizii will be translocated to 
the disease control area after all non-clinically ill tortoises there have been 
translocated to the translocation site.  Clinically ill tortoises that are not 
seropositive will be transported to the translocation site, rather than moving them 
to the disease control area and potentially exposing them to M. agassizii. 

 
Tortoises will be transported to the translocation site in individual, sterilized tubs 
with taped plywood lids.  Transportation will occur inside a vehicle offering 
shade (e.g., camper, sports utility vehicle or van).  The tubs will be cushioned, 
shaded, cool, and not placed over the catalytic converter; vehicle speeds will be 
minimized on dirt roads to prevent jarring.  Tortoises will be released at several 
locations throughout the translocation site that have been identified prior to 
tortoise transport.  Because releases will only proceed under suitable ambient 
temperatures, no artificial burrows will be constructed.  All tortoises will be 
offered free water prior to transport to aid in minimizing stresses associated with 
translocation.   

 
Juvenile tortoises are not only more subject to depredation than are adults, but a 
juvenile tortoise’s large surface area to volume ratio results in its heating faster 
than its larger counterparts.  Because unfamiliarity with the translocation site 
could exacerbate these factors, juvenile tortoises will be provided with extended 
artificial protection from canid and avian predators and ambient conditions by use 
of a predator-proof enclosure erected at the translocation site.  The size of the 
enclosure will depend on the number of tortoises found, but will start at 20 feet in 
diameter and will be extended to approximately 50 feet if more than three 

                                                 
6 The October 2003 survey will be considered the first pass. 
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tortoises are contained.  [Morafka et al. 1997 successfully penned juvenile 
tortoises at the rate of 152-305 animals per hectare (62-123 tortoises per acre).] 
The current plan for subsequently releasing juveniles includes opening escape 
holes in the lower edge of the enclosure after tortoises have become familiar with 
the site’s odors and landmarks for at least one-two weeks (Morafka et al . 1997).   
This plan may be mitigated depending on predator interest in the enclosure and/or 
juvenile tortoise behavior in the enclosure. 
 
Nests found during burrow excavation or during other searches after April  15  
will be moved to as identical a microsite as possible (e.g., cover, plant species, 
soil type, substrate, aspect) on the translocation site, using standard techniques 
(Desert Tortoise Council 1994).  Translocated nests will be fenced with open-
mesh fencing (e.g. 2-inch) and have open-mesh fencing or avian netting on the 
roof to prevent depredation by canids that might be attracted to the new nests by 
human scent, while still permitting allow passage by hatchlings.  Nests will be 
monitored from a 30-foot distance once a month until November, at which time 
they will be excavated for examination.  (Hatching should be complete by 
October.)  If possible, hatchlings will be weighed, measured, photographed, 
described and marked. 
 
Blood and nasal samples will be taken on host and control tortoises during the 
first and second weeks of April.  [Since translocatees do not have definitive 
clinical signs, they will be unlikely to infect host tortoises immediately upon 
translocation.  Clinical signs in host tortoises, following infection, would not 
occur until at least two weeks post infection and it can take up to eight weeks for 
antibody levels to build sufficiently for reliable detection (Brown et al. 2003).]  
Translocated tortoises, including tortoises in the study as well as those of 
sufficient size to extract blood, will be re-sampled at this time for temporal 
comparability to control and host tortoises.  Transmitters on adult tortoises that 
are in excess of the study cohort size will be removed.  
 
All tortoises will be located twice weekly in April following the initial large 
release, to help insure their safety, identify potential problems, and monitor 
behavior.  They will be located approximately weekly in May, and once a month 
thereafter, until hibernation.  No locations will occur during winter.  During each 
location, tortoises will be examined for clinical disease signs to assess whether the 
stress of translocation or direct contact with a diseased host tortoise has resulted 
in illness. 
 
It may take most of April or even more time to find all of the tortoises on the 
Hyundai site.  As such, tortoises may be found after aboveground, ambient 
temperatures regularly exceed lethal thresholds most days (generally late April).  
The temperature limits for translocation will follow those that have been set by 
USFWS for handling - 35°C (95° F) at 5 cm above the ground surface 
(http://ventura.fws.gov/SurveyProt/de_tortoise_prtstatement.htm) - or  
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43° C (109° F) ground surface temperature, whichever is lower, to ensure tortoise 
safety.  (Karl 1992 and Zimmerman et al. 1994 observed that 43° C was the 
approximate surface temperature at which tortoises go underground to escape 
heat.)  During Year 1, tortoises found on the Hyundai project site after ambient 
temperatures exceed this threshold will be processed, transmittered, released at 
their capture sites, and monitored until October, when temperatures cool 
sufficiently to permit further translocation.  The exception to this procedure will 
be for juvenile tortoises, which will be sequestered on the Hyundai site in a 
predator-proof pen (see description above).  All tortoises will have blood and 
nasal samples analyzed prior to translocation and seropositive, clinically ill 
tortoises will be handled as explained above.   

 
Study tortoises will be weighed and measured to determine condition indices, 
identify clinical signs, and monitor transmitter condition in July (following the 
nesting period) and mid-October.  Blood and nasal samples will also be taken in 
mid-October.  In general, handling will be minimized to minimize stress to the 
animals.   

 
Primary productivity of annual plants will be measured on biomass plots on the 
translocation and control sites during the third week (approximately) of April, 
when maximum biomass of current-year production has been reached.  
Precipitation will be monitored using rain gauges on the translocation and control 
sites; daily temperature maxima and minima and relative humidity will be 
collected with data logger stations on each site and/or from stations at Edward Air 
Force Base, Mojave Airport, or another nearby weather station. 
 

 
Translocation Study - Years 2-4 (March 15, 2005 to April 1, 2008)  

 
Translocated tortoises will be located on a sufficiently intense schedule to collect 
the necessary health data, download data loggers, change transmitters, and 
identify faulty transmitters and other equipment.  Unless circumstances arise, this 
will probably be limited to weighing and measuring for monitoring condition 
indices at exiting from hibernation (late March), following the spring activity 
period and after nesting (July) and immediately prior to hibernation (late 
October).  Transmitters will be changed and data loggers downloaded as 
necessary.  Blood and nasal samples will be taken and analyzed annually, in 
October.  Sampling frequency and techniques for disease analysis will be updated 
as necessary during the study, based on the newest disease information from this 
and other studies.  This may include tests for other pathogens (e.g. Mycoplasma. 
spp., herpesvirus, iridovirus) as their importance and evaluation techniques 
become known.  Any time a tortoise is handled, it will be examined for clinical 
signs of disease. 

 
Primary productivity will be measured on biomass plots at the same phenological 
stage each spring.  Precipitation will be monitored as for Year 1 (see above). 

Hyundai Translocation/A.E. Karl and Associates/November 2003/Ver 9 18 



  

 
The tortoise-proof portion of the translocation site fence will be removed during 
approximately Year 2, between October and March, to assess site repatriation.  
This point in the study has been chosen based on data from earlier studies that 
suggests that translocatees settle into a new area within two years of translocation 
(Stewart 1993, Phil Medica and S. Corn, pers. comm. to A. Karl).  This “settling” 
will be determined based on behavior and movements of translocatees compared 
to control tortoises.  The timing within the year is in consideration of activity 
patterns and ambient temperatures.  Locating tortoises will need to be increased 
slightly (e.g., additional locations once a month during the activity seasons) to 
monitor movements and examine whether tortoises remain on the translocation 
site. 

 
Transmitters and data loggers will be removed at the conclusion of the study, in 
March-April 2008.  
 
In the event that a tortoise appears on the Hyundai project site after clearance 
surveys have been completed but prior to the removal of interior tortoise-proof 
fences in Year 5, a protocol has been established to remove the tortoise from the 
site (see Appendix 1-Chart 5).  The protocol requires that there be an onsite, 
Hyundai Environmental Compliance Officer (ECO), educated in basic tortoise 
handling procedures, who would contact the translocation study principal 
investigator or other team member (during the translocation study period) or one 
of several designated biologists (after the translocation study is completed) who 
can come to the site within 24 hours to attend to the tortoise.  In the meantime, the 
ECO would safely hold the tortoise, either by fencing or blocking it into its 
burrow if it’s inactive (winter) or putting it in a sterilized tub with a taped, 
plywood lid which would then be stored in a cool, dark site overnight at air 
temperatures between 25° and 33° C (77° and 91° F) (spring through fall).  (These 
temperatures simulate preferred burrow temperatures in late spring and summer 
[Karl 1992].)  Disposition of the tortoise the next day (e.g., translocated, adopted, 
or used for headstarting or research) would depend upon timing (i.e., ambient 
temperatures), clinical signs and if the tortoise can temporarily be left on the 
Hyundai site safely.  Translocation of non-clinically ill tortoises to the 
translocation site would occur if the tortoise were found between October 1 and 
approximately April 25.  The tortoise would be processed and numbered, and 
blood and nasal samples would be taken, but the tortoise would not be 
transmittered.  If the tortoise were found on the Hyundai site between April 25 
and October 1, and it could temporarily remain on the site, it would be 
transmittered and left at the release site or moved immediately off any high-traffic 
area until either (a) it could be translocated to the translocation site at the 
appropriate time of the year for translocation (i.e., October 1 to April 25) or (b) if 
the tortoise had clinical signs of disease, ELISA test results had returned.  Any 
clinically ill, seropositive tortoise would be would be transferred to the disease 
control area at the appropriate time of year.    (Protocols for juvenile tortoises 
would follow those outlined for the 2004 construction year.)  Clinically ill, 
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seronegative tortoises would be translocated to translocation site at the 
appropriate time of the year for translocation.  Any tortoise translocated to the 
translocation site during this period would have their transmitters removed, with 
the exception of clinically ill tortoises in the disease control area that cleared of 
disease signs (see Health Considerations, above).  As with other aspects of the 
project, approaches may be changed based upon new information from this and 
other studies.   
 
By the end of the translocation study, all clinically ill tortoises still in the disease 
control area that had not cleared of clinical signs would be adopted or used for 
research. 
 
In the event that a tortoise appears on the Hyundai project site after interior 
tortoise-proof fences are removed (Year 5), it would be assumed that the tortoise 
must be immediately removed from the site.  The protocol would be similar to 
that above, with the following exceptions: 
 

o Between October 1 and approximately April 25, the tortoise would only be 
processed and numbered prior to translocation 

 
o Any clinically ill tortoise would be adopted or used for research.  
 

 
Injuries and Mortalities for Tortoises Associated with the Translocation 
Study or Hyundai Mojave Test Track Project  

 
All study tortoises that are injured as a direct result of the study or Hyundai 
Mojave Test Track Project construction or operation will be transported to a 
qualified veterinarian for medical care. 
 
All study tortoises that die during the study or as a result of project construction 
or operation will be submitted for necropsy to the Mycoplasma research 
laboratory at the University of Florida to assist in ongoing evaluations of western 
Mojave tortoise health conditions, if the tissues are in condition to be analyzed by 
the lab. 
 
  
Unforeseen  Circumstances 
 
If unforeseen circumstances arise, they will be addressed through discussions with 
experts, CDFG, and USFWS. 
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Reporting 

 
An annual report will be prepared for federal and state permit requirements.  This 
report will include an analysis of data collected that year, annual and cumulative 
results and conclusions, and recommendations.  Following the final year, a 
comprehensive report will be written to encompass the entire study. 

 
Study results will be submitted to a peer-reviewed journal for publication. 
 
 

FUNDING 
 
Adequate funds will be available to complete the study as described.  This will 
include all field work, data analysis, publication of results, and transmitter 
removal at the conclusion of the study.  Hyundai will be financially responsible 
for the translocation program.  The funds will be separate from compensation 
habitat enhancement and endowment fees. 
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APPENDIX 1. Decision Matrix for Implementation of the  
  Hyundai Desert Tortoise Translocation Program 
 
 
 
Chart 1. 2004 Construction Year: Tortoise found on Hyundai Site 
 
Chart 2. 2004 Construction Year: Tortoise < 428 g  Found on Hyundai Site  
 
Chart 3.  2004 Construction Year Through End of Translocation Study (April  
 2008):  Tortoises with Clinical Signs 
 
Chart 4. Post Construction, Through Year 5 (January 2009):  Tortoise found on 

Hyundai Site 
 
Chart 5. Project Operation, Following Year 5 (January 2009): Tortoise Found on 

Hyundai Site 
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CHART  2 
 
PROJECT  PERIOD –  2004  CONSTRUCTION  YEAR 
SITUATION  - TORTOISE <428 G  FOUND  ON  HYUNDAI  SITE  
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TRANSLOCATE TO 
PREDATOR-PROOF 
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TRANSLOCATION SITE 
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or April 25 to  October 1 
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CHART  3 
 
PROJECT  PERIOD –  2004 CONSTRUCTION YEAR  THROUGH  END  OF  TRANSLOCATION  STUDY (APRIL 2008) 
SITUATION  - TORTOISE  WITH  CLINICAL  SIGNS 
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CHART  4 
 
PROJECT  PERIOD –  POST CONSTRUCTION, THROUGH YEAR 5 (JANUARY 2009) 
SITUATION  - UNTRANSMITTERED  TORTOISE  FOUND  ON HYUNDAI SITE  
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CHART  5 
 
PROJECT  PERIOD –  PROJECT  OPERATION,  FOLLOWING  YEAR  5  (JANUARY 2009) 
SITUATION  - TORTOISE  FOUND  ON  HYUNDAI  SITE 
 

SITE ENVIRONMENTAL 
COMPLIANCE OFFICER 

(E.C.O.) 

CONTACTS AUTHORIZED 
BIOLOGIST 

and
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PROGRAM.   
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Table 1.  Total tortoise sign count by land use and category at Hyundai survey area, May  
                5-14, 2003. 
 

 
 
 

Track Off-track Road Waterline Building Subtotal Total

Female 2 2

Male 5 5

Unknown 1 1

< 1 yr. since death 3 3 6

1-2 yrs. 3 3

> 2 yrs. 26 5 3 34

Active 15 3 18

Good inactive 31 24 2 57

Fair inactive 40 14 54

Poor inactive 9 17 2 28

Pallet 2 1 3

This year 225 41 6 272

Not this year 97 73 6 176

Unknown 11 2 13

Total sign count 469 184 19 672
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Table 2.  Adjusted tortoise sign count by land use and category at Hyundai survey area, 
      May 5-14, 2003.  Sign of similar quality and spatial proximity aggregated. 
 

 

Track Off-track Road Waterline Building Subtotal Total

Female 2 2

Male 5 5

Unknown 1 1

< 1 yr. since death 3 3 6

1-2 yrs. 3 3

> 2 yrs. 26 5 3 34

Active 15 2 17

Good inactive 31 24 2 57

Fair inactive 37 13 50

Poor inactive 9 16 2 27

Pallet 2 1 3

This year 106 20 3 129

Not this year 75 49 4 128

Unknown 3 2 5

Adjusted sign count 317 136 14 467
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Legend
active = recently used or tortoise inside
good = tortoise burrow
fair = tortoise burrow
poor = tortoise burrow
juvenile = potential juvenile tortoise burrow
pallet = shallow tortoise burrow or scrape

GPS unit ID Resource Condition Latitude Longitude
RY 86 tortoise adult 35.04248679 -118.0201578
RY 155 tortoise adult 35.03925205 -118.0092252
RY 182 tortoise adult 35.04326463 -118.0501235
RY 255 tortoise adult 35.04634917 -118.0438311
RY 410 tortoise adult 35.05524338 -118.0301947
RY 421 tortoise adult 35.06797314 -118.027947

MAH 125 tortoise H14 35.05165995 -118.0380911
MAH 145 tortoise H15 35.06678761 -118.0343307
MAH 150 tortoise adult 35.05374671 -118.0342449
EB 173 tortoise adult 35.05038322 -118.0388314
EB 198 tortoise adult 35.06589711 -118.0360688
EB 260 tortoise adult 35.05695999 -118.029272
EB 303 tortoise adult 35.07012964 -118.0273516
EB 307 tortoise adult 35.05783976 -118.0273248
EB 390 tortoise adult 35.0667286 -118.0097187
EB 443 tortoise juvenile 35.03803969 -118.0058778
EB TORT  tortoise adult 35.05976558 -118.0512125
RY 31 shell remains adult 35.06841302 -118.0113817
RY 37 shell remains 1/2 plastron 35.04573763 -118.0114944
RY 58 shell remains 1 piece 35.06030202 -118.0094022
RY 84 shell remains adult male 35.06065608 -118.0576552
RY 93 shell remains scattered pieces 35.04262627 -118.0025572
RY 96 shell remains 2 pieces 35.0677532 -118.0557508
RY 103 shell remains 1 scute 35.04210055 -118.0147828
RY 109 shell remains adult 35.04178942 -118.014713
RY 153 shell remains scattered pieces 35.03932179 -118.0135865
RY 231 shell remains juvenile 35.04726112 -118.0463631
RY 249 shell remains scute 35.05801678 -118.0441959
RY 257 shell remains 20 pieces 35.04476131 -118.042785
RY 264 shell remains scattered pieces 35.07059634 -118.0428869
RY 288 shell remains adult male 35.06595076 -118.0393035
RY 303 shell remains 4 pieces 35.04943371 -118.0382038
RY 315 shell remains 1/2 plastron 35.07154048 -118.0370022
RY 343 shell remains 8 pieces 35.05826891 -118.0348564
RY 351 shell remains 1 piece 35.04840374 -118.0349476
RY 373 shell remains 1 piece 35.06742597 -118.0335475
RY 380 shell remains adult male 35.05858541 -118.0326087
RY 393 shell remains 1/2 plastron 35.05425632 -118.0312515
RY 412 shell remains adult 35.04721284 -118.030243
RY 415 shell remains 15 pieces 35.05191744 -118.0292506
RY 416 shell remains 5 pieces 35.05231977 -118.0292345
RY 419 shell remains adult 35.07067681 -118.0291487



GPS unit ID Resource Condition Latitude Longitude
RY 427 shell remains 2 scutes 35.06267846 -118.0282367
RY 437 shell remains 1 scute 35.07214129 -118.025635
RY 442 shell remains 3 pieces 35.05841911 -118.0261446
RY 479 shell remains 80% present 35.05794168 -118.020689
RY 484 shell remains 2 pieces 35.05868733 -118.0196161
RY 491 shell remains 3 pieces 35.04485786 -118.0183072

MAH 53 shell remains pieces 35.06296278 -118.0544848
MAH 59 shell remains 1 piece 35.06774247 -118.0524732
MAH 66 shell remains 1/2 plastron 35.06283939 -118.0521513
MAH 68 shell remains 1/2 plastron 35.07125617 -118.0523872
MAH 69 shell remains adult 35.06978095 -118.0506063
MAH 70 shell remains pieces 35.06953955 -118.0507244
MAH 71 shell remains carapace 35.06577373 -118.0505044
MAH 74 shell remains carapace 35.06184161 -118.050483
MAH 120 shell remains bone fragments 35.04305006 -118.0401296
MAH 124 shell remains adult 35.0571102 -118.0392981
MAH 148 shell remains incomplete 35.05957783 -118.0344165
MAH 168 shell remains incomplete 35.04672468 -118.0320723
MAH 169 shell remains carapace 35.0530386 -118.0310584
MAH 189 shell remains bone fragments 35.05800069 -118.026681
MAH 196 shell remains bone fragments 35.0696522 -118.025753
MAH 204 shell remains bone fragments 35.06710411 -118.0248035
MAH 215 shell remains bone fragments 35.04395664 -118.0215902
MAH 229 shell remains 35.04707337 -118.0189241
MAH 241 shell remains bone fragments 35.04900992 -118.0152334
MAH 247 shell remains carapace 35.06703437 -118.0142302
MAH 255 shell remains bone fragments 35.04574299 -118.0114514
MAH 256 shell remains bone fragments 35.05021155 -118.0116928
MAH 289 shell remains bone fragments 35.03802896 -118.0154479
MAH 290 shell remains 35.03798068 -118.0139136
EB 66 shell remains 35.06371916 -118.0563516
EB 67 shell remains scute pieces 35.06356895 -118.0562551
EB 74 shell remains bone fragments 35.06774784 -118.0557508
EB 94 shell remains bone fragments 35.06688417 -118.0537606
EB 95 shell remains scute pieces 35.06837011 -118.0516685
EB 98 shell remains fragments 35.06399811 -118.0516202
EB 99 shell remains adult 35.06389618 -118.0516685
EB 103 shell remains scute pieces 35.06825746 -118.0513198
EB 115 shell remains plastron pieces 35.06738306 -118.049909
EB 123 shell remains plastron pieces 35.05340338 -118.0479831
EB 140 shell remains adult 35.06079555 -118.0465616
EB 142 shell remains bone fragments 35.06856859 -118.0454458
EB 145 shell remains plastron pieces 35.06065608 -118.0453814
EB 154 shell remains scute pieces 35.05793632 -118.0444587
EB 155 shell remains bone fragments 35.06046296 -118.0444694
EB 164 shell remains plastron pieces 35.06723822 -118.0420125
EB 165 shell remains carapace 35.06737233 -118.0419857
EB 184 shell remains bone fragments 35.04938543 -118.0385042
EB 192 shell remains bone fragments 35.05649865 -118.0375923
EB 195 shell remains bone fragments 35.07159412 -118.0372972



GPS unit ID Resource Condition Latitude Longitude
EB 205 shell remains bone fragments 35.0499326 -118.0351783
EB 224 shell remains adult 35.05091966 -118.0326302
EB 228 shell remains adult 35.05412758 -118.032893
EB 232 shell remains adult 35.06490469 -118.0326409
EB 233 shell remains shell fragments 35.06612242 -118.0328394
EB 235 shell remains carapace 35.06631017 -118.0328662
EB 246 shell remains plastron pieces 35.04658521 -118.0318792
EB 248 shell remains scattered pieces 35.0465262 -118.0305541
EB 261 shell remains bone fragments 35.05664349 -118.0295993
EB 314 shell remains bone fragments 35.05804897 -118.0264557
EB 349 shell remains adult 35.04743815 -118.0212093
EB 352 shell remains bone fragments 35.05771637 -118.0184681
EB 378 shell remains adult 35.05131662 -118.0129374
EB 392 shell remains scute/bone fragments 35.06990433 -118.0090214
EB 394 shell remains bone fragments 35.06089211 -118.0089033
EB 421 shell remains bone fragments 35.0365752 -118.0166925
EB 431 shell remains adult 35.03733159 -118.0132485
EB 439 shell remains adult 35.0372994 -118.0147345
EB 444 shell remains bone fragments 35.03792167 -118.0140586
EB 445 shell remains adult 35.03811479 -118.0181516
EB 446 shell remains subadult 35.03967584 -118.0219603
EB 450 shell remains plastron pieces 35.03941834 -118.0135328
RY 32 egg shells tortoise 35.06236733 -118.0113978
RY 102 egg shells tortoise 35.06446481 -118.0558366
RY 158 egg shells tortoise 35.06190062 -118.0529667
RY 223 egg shells tortoise 35.06952346 -118.0463524
RY 394 egg shells tortoise 35.05574227 -118.0313749
RY 400 egg shells tortoise 35.06858469 -118.0312193
RY 402 egg shells tortoise 35.07020474 -118.0304737
EB 216 egg shells tortoise 35.05891264 -118.0339981
EB 243 egg shells tortoise 35.0548625 -118.0317719
RY 24 pallet active 35.06011427 -118.0600799
RY 33 pallet good 35.06066144 -118.0111081
RY 224 pallet good 35.06817699 -118.0464811
RY 278 pallet good 35.05016864 -118.0405534
RY 330 pallet good 35.05964757 -118.0357791
RY 335 pallet good 35.06875635 -118.0347384
RY 346 pallet good 35.05518973 -118.0346096
RY 377 pallet good 35.06729186 -118.0324961
RY 441 pallet good 35.06478668 -118.0260212

MAH 55 pallet good 35.06441653 -118.0542166
MAH 64 pallet good 35.04424096 -118.0526448
MAH 79 pallet good 35.05161703 -118.0507941
MAH 86 pallet good 35.06390155 -118.0494691
MAH 157 pallet good 35.0528884 -118.0333436
MAH 158 pallet good 35.05492151 -118.0332739
MAH 170 pallet good 35.05340875 -118.0311335
MAH 175 pallet good 35.05757154 -118.0289341
MAH 176 pallet good 35.05896628 -118.0288107
MAH 282 pallet good 35.04118324 -118.0106253



GPS unit ID Resource Condition Latitude Longitude
RY 3 pallet fair 35.06995261 -118.0601282
RY 4 pallet fair 35.06990433 -118.0601604
RY 55 pallet fair 35.07119179 -118.0095632
RY 147 pallet fair 35.03940225 -118.012004
RY 154 pallet fair 35.03915549 -118.0127765
RY 156 pallet fair 35.05899311 -118.0529238
RY 173 pallet fair 35.06412149 -118.0511481
RY 234 pallet fair 35.04440189 -118.0452848
RY 253 pallet fair 35.04794777 -118.0441905
RY 268 pallet fair 35.04792631 -118.0415351

MAH 1 pallet fair 35.07059634 -118.059286
MAH 4 pallet fair 35.06920696 -118.0594791
MAH 5 pallet fair 35.06817699 -118.0595435
MAH 16 pallet fair 35.05634845 -118.0595917
MAH 20 pallet fair 35.04607559 -118.0595005
MAH 22 pallet fair 35.04641891 -118.0589373
MAH 65 pallet fair 35.04320562 -118.0528969
MAH 80 pallet fair 35.04622579 -118.0507834
MAH 102 pallet fair 35.05671323 -118.0458588
MAH 143 pallet fair 35.06898165 -118.0342073
MAH 146 pallet fair 35.06380499 -118.0342556
MAH 149 pallet fair 35.05647183 -118.0343682
MAH 294 pallet fair 35.0382489 -118.0039842
RY 6 pallet poor 35.06924987 -118.0601604
RY 7 pallet poor 35.06872416 -118.0602247
RY 10 pallet poor 35.06753862 -118.0602355
RY 20 pallet poor 35.06290377 -118.0602086
RY 201 pallet poor 35.06132126 -118.0487663
RY 290 pallet poor 35.06242633 -118.0395181
RY 12 burrow active 35.06679297 -118.0602033
RY 86 burrow active 35.04248679 -118.0201578
RY 155 burrow active 35.03925205 -118.0092252
RY 182 burrow active 35.04326463 -118.0501235
RY 255 burrow active 35.04634917 -118.0438311
RY 325 burrow active 35.04451454 -118.0361439
RY 372 burrow active 35.06568254 -118.0336011
RY 410 burrow active 35.05524338 -118.0301947
RY 421 burrow active 35.06797314 -118.027947
RY 429 burrow active 35.05337656 -118.0279738

MAH 78 burrow active 35.05462111 -118.05044
MAH 150 burrow active 35.05374671 -118.0342449
EB 100 burrow active 35.06127835 -118.0516309
EB 126 burrow active 35.04957855 -118.0478919
EB 130 burrow active 35.05031348 -118.0468298
EB 131 burrow active 35.05036712 -118.046803
EB 133 burrow active 35.05092502 -118.0469371
EB 134 burrow active 35.05102695 -118.0468244
EB 135 burrow active 35.05152047 -118.0468405
EB 136 burrow active 35.05218566 -118.0468673
EB 149 burrow active 35.04724503 -118.0457998



GPS unit ID Resource Condition Latitude Longitude
EB 172 burrow active 35.05027056 -118.0397273
EB 173 burrow active 35.05038322 -118.0388314
EB 188 burrow active 35.04406393 -118.0375172
EB 241 burrow active 35.05536676 -118.0316002
EB 260 burrow active 35.05695999 -118.029272
EB 265 burrow active 35.05728722 -118.0284191
EB 303 burrow active 35.07012964 -118.0273516
EB 307 burrow active 35.05783976 -118.0273248
EB 365 burrow active 35.06150902 -118.0157001
EB 369 burrow active 35.06256044 -118.0146862
EB 370 burrow active 35.06367088 -118.01489
EB 371 burrow active 35.06191671 -118.0140532
EB 372 burrow active 35.06154657 -118.0141658
EB 373 burrow active 35.06136418 -118.0139191
EB 377 burrow active 35.06375134 -118.0129481
EB 380 burrow active 35.06062389 -118.0107004
EB 388 burrow active 35.06451309 -118.0097831
EB 390 burrow active 35.0667286 -118.0097187
EB 391 burrow active 35.06725431 -118.0095417
EB 407 burrow active 35.03590465 -118.0236394
EB 411 burrow active 35.03636063 -118.0028684
EB 414 burrow active 35.03640891 -118.0045796
RY 1 burrow good 35.06694317 -118.0169017
RY 3 burrow good 35.06206692 -118.0168212
RY 17 burrow good 35.05160094 -118.0157913
RY 20 burrow good 35.06106914 -118.0157108
RY 21 burrow good 35.06269455 -118.0598653
RY 21 burrow good 35.0664121 -118.0156572
RY 22 burrow good 35.0689441 -118.0158717
RY 43 burrow good 35.05925596 -118.059919
RY 44 burrow good 35.05101622 -118.0104751
RY 51 burrow good 35.06899238 -118.0596132
RY 51 burrow good 35.0679195 -118.0103088
RY 52 burrow good 35.06785512 -118.0097831
RY 53 burrow good 35.07094503 -118.0598546
RY 53 burrow good 35.06868125 -118.0100191
RY 60 burrow good 35.06823063 -118.0579663
RY 62 burrow good 35.06640137 -118.0577142
RY 63 burrow good 35.06604195 -118.0578268
RY 65 burrow good 35.0672865 -118.0083347
RY 66 burrow good 35.06841839 -118.008501
RY 71 burrow good 35.05677224 -118.0578858
RY 78 burrow good 35.05008817 -118.0575533
RY 79 burrow good 35.05028129 -118.0575211
RY 80 burrow good 35.05033494 -118.0575425
RY 81 burrow good 35.05094111 -118.0571456
RY 84 burrow good 35.04244924 -118.0186934
RY 85 burrow good 35.0425458 -118.0190314
RY 87 burrow good 35.07092357 -118.0575103
RY 88 burrow good 35.07115961 -118.0575318



GPS unit ID Resource Condition Latitude Longitude
RY 92 burrow good 35.06996871 -118.0554719
RY 95 burrow good 35.06859005 -118.0558957
RY 104 burrow good 35.04200399 -118.0163974
RY 105 burrow good 35.06401957 -118.0553968
RY 105 burrow good 35.0419879 -118.0184574
RY 106 burrow good 35.06334365 -118.0556382
RY 115 burrow good 35.04255653 -118.0557079
RY 118 burrow good 35.04932106 -118.0551607
RY 122 burrow good 35.06352604 -118.0552841
RY 124 burrow good 35.06598294 -118.0551715
RY 133 burrow good 35.06662667 -118.0532456
RY 137 burrow good 35.05407393 -118.0532564
RY 140 burrow good 35.04898847 -118.0532993
RY 148 burrow good 35.03952563 -118.0176527
RY 153 burrow good 35.05766273 -118.0530632
RY 154 burrow good 35.05803824 -118.0530525
RY 164 burrow good 35.06431461 -118.052972
RY 165 burrow good 35.06830037 -118.0531115
RY 183 burrow good 35.0455767 -118.0497373
RY 188 burrow good 35.06286085 -118.0496086
RY 195 burrow good 35.06519437 -118.0497427
RY 210 burrow good 35.04675687 -118.0475486
RY 212 burrow good 35.05207837 -118.0475862
RY 214 burrow good 35.05811334 -118.0473287
RY 216 burrow good 35.05871952 -118.0474628
RY 219 burrow good 35.06649793 -118.0474252
RY 246 burrow good 35.06555379 -118.0450542
RY 256 burrow good 35.04428387 -118.0441959
RY 261 burrow good 35.05426705 -118.0429567
RY 265 burrow good 35.07126689 -118.0426776
RY 270 burrow good 35.04681588 -118.0418301
RY 273 burrow good 35.04395128 -118.0418248
RY 274 burrow good 35.04331828 -118.0417926
RY 276 burrow good 35.04713774 -118.0405641
RY 277 burrow good 35.04771174 -118.0406714
RY 297 burrow good 35.05248607 -118.0393357
RY 306 burrow good 35.05481959 -118.0383969
RY 310 burrow good 35.05991579 -118.0380536
RY 312 burrow good 35.0633812 -118.0384237
RY 313 burrow good 35.06651938 -118.0381609
RY 318 burrow good 35.06110132 -118.0370826
RY 319 burrow good 35.05708337 -118.0369968
RY 320 burrow good 35.04460037 -118.037029
RY 321 burrow good 35.04324317 -118.037147
RY 324 burrow good 35.04387618 -118.0358703
RY 326 burrow good 35.0516063 -118.0358435
RY 327 burrow good 35.05183161 -118.0360419
RY 328 burrow good 35.05658448 -118.035822
RY 329 burrow good 35.0574267 -118.0359507
RY 333 burrow good 35.07114888 -118.0359507



GPS unit ID Resource Condition Latitude Longitude
RY 334 burrow good 35.07210911 -118.0345882
RY 336 burrow good 35.06822527 -118.0347277
RY 337 burrow good 35.06559134 -118.0349315
RY 338 burrow good 35.06524265 -118.0347545
RY 340 burrow good 35.06165922 -118.0347008
RY 345 burrow good 35.05541504 -118.0347974
RY 347 burrow good 35.05383254 -118.0346418
RY 352 burrow good 35.04763663 -118.0347759
RY 353 burrow good 35.04553915 -118.0348779
RY 355 burrow good 35.04445553 -118.0346418
RY 356 burrow good 35.043903 -118.033687
RY 357 burrow good 35.04409612 -118.0337352
RY 360 burrow good 35.04528702 -118.0337352
RY 364 burrow good 35.05275965 -118.0336977
RY 366 burrow good 35.05440116 -118.0336601
RY 375 burrow good 35.0695932 -118.0325175
RY 376 burrow good 35.06913186 -118.0324852
RY 378 burrow good 35.06658912 -118.0325282
RY 383 burrow good 35.05528093 -118.0325604
RY 384 burrow good 35.05311907 -118.032539
RY 389 burrow good 35.04656911 -118.0312676
RY 395 burrow good 35.0565362 -118.031332
RY 396 burrow good 35.05727113 -118.0312944
RY 403 burrow good 35.06947518 -118.0303717
RY 406 burrow good 35.06621361 -118.0303127
RY 409 burrow good 35.05591929 -118.0304039
RY 418 burrow good 35.06571472 -118.0290038
RY 420 burrow good 35.06802679 -118.0280865
RY 428 burrow good 35.0579685 -118.028167
RY 430 burrow good 35.05307615 -118.0280919
RY 438 burrow good 35.06808043 -118.0261553
RY 453 burrow good 35.06920159 -118.0250342
RY 459 burrow good 35.04592538 -118.0242134
RY 461 burrow good 35.04510999 -118.0241651
RY 462 burrow good 35.04491687 -118.0231459
RY 463 burrow good 35.04695535 -118.0231244
RY 464 burrow good 35.06406248 -118.0217672

MAH 10 burrow good 35.06508172 -118.0594254
MAH 15 burrow good 35.06041468 -118.059345
MAH 17 burrow good 35.05513073 -118.0596025
MAH 25 burrow good 35.05976022 -118.0591197
MAH 26 burrow good 35.06051124 -118.0587924
MAH 31 burrow good 35.06955028 -118.0571295
MAH 36 burrow good 35.06409467 -118.0571724
MAH 48 burrow good 35.04887045 -118.0548979
MAH 58 burrow good 35.0686276 -118.0523605
MAH 61 burrow good 35.06448091 -118.0524732
MAH 62 burrow good 35.06423951 -118.0528165
MAH 67 burrow good 35.06655694 -118.0520655
MAH 77 burrow good 35.06047369 -118.0506545



GPS unit ID Resource Condition Latitude Longitude
MAH 81 burrow good 35.04615605 -118.0505098
MAH 83 burrow good 35.04554987 -118.0497319
MAH 84 burrow good 35.05284548 -118.0494744
MAH 94 burrow good 35.05098395 -118.0482943
MAH 96 burrow good 35.05211592 -118.0472536
MAH 97 burrow good 35.0540793 -118.0472482
MAH 100 burrow good 35.06869734 -118.0457408
MAH 101 burrow good 35.06838084 -118.0457462
MAH 106 burrow good 35.04663885 -118.045022
MAH 107 burrow good 35.04739523 -118.0447377
MAH 108 burrow good 35.04797459 -118.0446517
MAH 109 burrow good 35.04912794 -118.0448931
MAH 111 burrow good 35.06658912 -118.0434556
MAH 113 burrow good 35.04825891 -118.0436433
MAH 121 burrow good 35.05014182 -118.0402207
MAH 126 burrow good 35.0570672 -118.0379463
MAH 130 burrow good 35.06420196 -118.0366642
MAH 134 burrow good 35.04442871 -118.0370075
MAH 135 burrow good 35.04291058 -118.036793
MAH 140 burrow good 35.05955637 -118.0356396
MAH 141 burrow good 35.06556988 -118.0356503
MAH 142 burrow good 35.06972194 -118.0356182
MAH 151 burrow good 35.05219102 -118.0344004
MAH 152 burrow good 35.05116106 -118.0345131
MAH 159 burrow good 35.05522728 -118.0333973
MAH 160 burrow good 35.05565644 -118.0334992
MAH 166 burrow good 35.05544723 -118.0319703
MAH 167 burrow good 35.04810334 -118.031965
MAH 181 burrow good 35.05417049 -118.0278827
MAH 185 burrow good 35.04608095 -118.0278183
MAH 194 burrow good 35.06857396 -118.0267239
MAH 195 burrow good 35.07210911 -118.0256779
MAH 209 burrow good 35.06477595 -118.0214185
MAH 211 burrow good 35.0516063 -118.0215419
MAH 216 burrow good 35.04398346 -118.0202491
MAH 219 burrow good 35.0561446 -118.0203135
MAH 222 burrow good 35.07081628 -118.0191226
MAH 232 burrow good 35.0442195 -118.0188007
MAH 236 burrow good 35.06508709 -118.0175132
MAH 238 burrow good 35.06878853 -118.0167461
MAH 243 burrow good 35.06266237 -118.0151261
MAH 250 burrow good 35.05577982 -118.0144019
MAH 251 burrow good 35.06443799 -118.0134738
MAH 253 burrow good 35.06082774 -118.0124439
MAH 258 burrow good 35.06955565 -118.0117304
MAH 259 burrow good 35.06824673 -118.0089355
MAH 260 burrow good 35.06142855 -118.0091233
MAH 264 burrow good 35.04232049 -118.0289019
MAH 270 burrow good 35.03548623 -118.0272389
MAH 274 burrow good 35.03950954 -118.0252809



GPS unit ID Resource Condition Latitude Longitude
MAH 277 burrow good 35.04075408 -118.0195946
MAH 293 burrow good 35.03831864 -118.0083776
MAH 303 burrow good 35.0388068 -118.0115051
MAH 309 burrow good 35.03854394 -118.0122883
EB 28 burrow good 35.05942226 -118.0585081
EB 72 burrow good 35.05682052 -118.0559708
EB 78 burrow good 35.06017864 -118.0542005
EB 92 burrow good 35.06497443 -118.0538411
EB 93 burrow good 35.06530703 -118.053707
EB 107 burrow good 35.05960465 -118.0504079
EB 117 burrow good 35.06365479 -118.047672
EB 139 burrow good 35.06063462 -118.046406
EB 144 burrow good 35.06233514 -118.0455155
EB 162 burrow good 35.04265309 -118.0422378
EB 171 burrow good 35.0442946 -118.0398185
EB 200 burrow good 35.06212593 -118.036278
EB 209 burrow good 35.06512455 -118.0352265
EB 220 burrow good 35.05257726 -118.0339015
EB 227 burrow good 35.05377889 -118.0329306
EB 237 burrow good 35.06970048 -118.0316378
EB 242 burrow good 35.05507708 -118.0317719
EB 251 burrow good 35.05036176 -118.030758
EB 257 burrow good 35.07070363 -118.0296207
EB 264 burrow good 35.05523801 -118.0283816
EB 304 burrow good 35.06702364 -118.0272067
EB 306 burrow good 35.0581348 -118.0274267
EB 318 burrow good 35.06804824 -118.0263002
EB 347 burrow good 35.05515755 -118.0210377
EB 362 burrow good 35.06619207 -118.0171324
EB 366 burrow good 35.05219639 -118.016097
EB 381 burrow good 35.05939544 -118.0106039
EB 389 burrow good 35.06662667 -118.0098958
EB 403 burrow good 35.04367233 -118.0064733
EB 452 burrow good 35.0387317 -118.0232424
RY 4 burrow fair 35.06044686 -118.0168534
RY 8 burrow fair 35.06824136 -118.0603696
RY 9 burrow fair 35.04547477 -118.0167998
RY 10 burrow fair 35.04423023 -118.0168266
RY 11 burrow fair 35.0673616 -118.0601818
RY 16 burrow fair 35.04854858 -118.0157752
RY 18 burrow fair 35.06374598 -118.0602623
RY 19 burrow fair 35.05883217 -118.0158127
RY 23 burrow fair 35.06748498 -118.0147935
RY 24 burrow fair 35.06726504 -118.0146701
RY 34 burrow fair 35.05897165 -118.0113871
RY 35 burrow fair 35.05171359 -118.0113978
RY 37 burrow fair 35.04429997 -118.0603535
RY 38 burrow fair 35.04486323 -118.0114944
RY 41 burrow fair 35.04965902 -118.0102713
RY 42 burrow fair 35.05803288 -118.0598331



GPS unit ID Resource Condition Latitude Longitude
RY 42 burrow fair 35.05075336 -118.0101801
RY 45 burrow fair 35.05104304 -118.010459
RY 46 burrow fair 35.05322636 -118.0105234
RY 47 burrow fair 35.05373598 -118.0105717
RY 48 burrow fair 35.06254435 -118.0104698
RY 49 burrow fair 35.06271065 -118.0598492
RY 49 burrow fair 35.06510318 -118.0101801
RY 52 burrow fair 35.06869197 -118.0595488
RY 54 burrow fair 35.07234514 -118.0090053
RY 59 burrow fair 35.06870807 -118.0579127
RY 59 burrow fair 35.05516291 -118.0094559
RY 63 burrow fair 35.06096185 -118.00856
RY 64 burrow fair 35.06577909 -118.0577732
RY 67 burrow fair 35.0639391 -118.0578322
RY 68 burrow fair 35.06274283 -118.0581648
RY 72 burrow fair 35.05654157 -118.0579019
RY 73 burrow fair 35.05525947 -118.0579717
RY 74 burrow fair 35.05498589 -118.0578644
RY 75 burrow fair 35.04346312 -118.0001486
RY 76 burrow fair 35.042696 -118.0030079
RY 77 burrow fair 35.04272819 -118.0033244
RY 82 burrow fair 35.05917013 -118.0575425
RY 83 burrow fair 35.06042541 -118.0576981
RY 83 burrow fair 35.04250289 -118.0178458
RY 86 burrow fair 35.06643892 -118.0573333
RY 87 burrow fair 35.04250825 -118.0209196
RY 95 burrow fair 35.04258335 -117.9987324
RY 99 burrow fair 35.0423526 -118.0019135
RY 100 burrow fair 35.0650549 -118.0558581
RY 100 burrow fair 35.04214347 -118.0095632
RY 114 burrow fair 35.04337729 -118.0558635
RY 122 burrow fair 35.04121542 -118.0213273
RY 123 burrow fair 35.06373525 -118.0550855
RY 125 burrow fair 35.04139245 -118.0132807
RY 126 burrow fair 35.06830037 -118.0552144
RY 131 burrow fair 35.06948054 -118.0534173
RY 134 burrow fair 35.06310761 -118.0533905
RY 136 burrow fair 35.05645574 -118.053487
RY 138 burrow fair 35.05066753 -118.053605
RY 141 burrow fair 35.04528165 -118.0535675
RY 146 burrow fair 35.04627407 -118.0530901
RY 149 burrow fair 35.05298496 -118.0530364
RY 149 burrow fair 35.03969193 -118.020233
RY 150 burrow fair 35.0541544 -118.052913
RY 151 burrow fair 35.03882289 -118.0152012
RY 152 burrow fair 35.05577982 -118.0530632
RY 152 burrow fair 35.03918767 -118.013962
RY 157 burrow fair 35.06105304 -118.0531759
RY 161 burrow fair 35.06265164 -118.0531491
RY 163 burrow fair 35.06368697 -118.0530579



GPS unit ID Resource Condition Latitude Longitude
RY 167 burrow fair 35.0687027 -118.0529989
RY 169 burrow fair 35.07049978 -118.0509872
RY 185 burrow fair 35.05743206 -118.0497748
RY 187 burrow fair 35.06281794 -118.0498017
RY 192 burrow fair 35.06401957 -118.0495925
RY 194 burrow fair 35.06456137 -118.0499894
RY 197 burrow fair 35.06826282 -118.0487234
RY 199 burrow fair 35.06161094 -118.0486591
RY 204 burrow fair 35.05651474 -118.0485947
RY 205 burrow fair 35.05609096 -118.0485679
RY 206 burrow fair 35.05557061 -118.0486644
RY 208 burrow fair 35.04469693 -118.0488307
RY 215 burrow fair 35.05812407 -118.0472643
RY 218 burrow fair 35.06295205 -118.0473984
RY 221 burrow fair 35.06900847 -118.0475379
RY 225 burrow fair 35.06776929 -118.0463792
RY 226 burrow fair 35.06699682 -118.046524
RY 227 burrow fair 35.06303251 -118.0462987
RY 229 burrow fair 35.05067826 -118.0462129
RY 244 burrow fair 35.05609096 -118.0452687
RY 247 burrow fair 35.07080555 -118.043756
RY 248 burrow fair 35.06993652 -118.0441529
RY 251 burrow fair 35.05181551 -118.04411
RY 252 burrow fair 35.04947663 -118.0440886
RY 260 burrow fair 35.05302251 -118.0427367
RY 262 burrow fair 35.05770565 -118.0429138
RY 263 burrow fair 35.06759227 -118.0428172
RY 266 burrow fair 35.06837547 -118.0416209
RY 267 burrow fair 35.06558061 -118.0415405
RY 275 burrow fair 35.04402638 -118.0405266
RY 280 burrow fair 35.05761982 -118.0405695
RY 282 burrow fair 35.06592393 -118.0405641
RY 284 burrow fair 35.06896556 -118.0406446
RY 286 burrow fair 35.0691855 -118.0394054
RY 292 burrow fair 35.05952955 -118.039266
RY 294 burrow fair 35.05662203 -118.0394913
RY 296 burrow fair 35.05271674 -118.0392713
RY 300 burrow fair 35.0466764 -118.0383379
RY 304 burrow fair 35.05094648 -118.0383808
RY 305 burrow fair 35.05247534 -118.0380482
RY 311 burrow fair 35.06080628 -118.0380965
RY 314 burrow fair 35.06854713 -118.0381448
RY 323 burrow fair 35.04344166 -118.0360311
RY 332 burrow fair 35.06893337 -118.03594
RY 339 burrow fair 35.06288231 -118.034792
RY 342 burrow fair 35.06062925 -118.0348671
RY 344 burrow fair 35.05744815 -118.0347867
RY 354 burrow fair 35.04501343 -118.034674
RY 363 burrow fair 35.05157412 -118.0337835
RY 365 burrow fair 35.05434752 -118.0334938



GPS unit ID Resource Condition Latitude Longitude
RY 368 burrow fair 35.05802751 -118.0337245
RY 369 burrow fair 35.06248534 -118.0336655
RY 370 burrow fair 35.06359041 -118.0337621
RY 381 burrow fair 35.0565362 -118.0325014
RY 382 burrow fair 35.05580664 -118.0324961
RY 386 burrow fair 35.04589856 -118.0324478
RY 388 burrow fair 35.04506708 -118.0314393
RY 392 burrow fair 35.05127371 -118.0314446
RY 397 burrow fair 35.06457747 -118.0311067
RY 405 burrow fair 35.06664277 -118.0301947
RY 407 burrow fair 35.06502808 -118.0304307
RY 411 burrow fair 35.05229831 -118.0299641
RY 425 burrow fair 35.06523192 -118.0279363
RY 426 burrow fair 35.06365479 -118.0282528
RY 431 burrow fair 35.04935325 -118.028167
RY 433 burrow fair 35.04445553 -118.0281347
RY 440 burrow fair 35.06490469 -118.0260266
RY 443 burrow fair 35.05690635 -118.0264504
RY 444 burrow fair 35.05500198 -118.0258442
RY 445 burrow fair 35.05408466 -118.0258227
RY 446 burrow fair 35.04864514 -118.0259246
RY 449 burrow fair 35.04342556 -118.0259354
RY 450 burrow fair 35.0634563 -118.0249591
RY 451 burrow fair 35.06360651 -118.0249483
RY 452 burrow fair 35.06636382 -118.0248732
RY 455 burrow fair 35.06905675 -118.024106
RY 460 burrow fair 35.04512072 -118.0241705
RY 465 burrow fair 35.06335974 -118.0219496
RY 467 burrow fair 35.05608559 -118.0219979
RY 474 burrow fair 35.0443858 -118.0205119
RY 475 burrow fair 35.0489831 -118.0207587
RY 478 burrow fair 35.05539895 -118.0208767
RY 481 burrow fair 35.06611705 -118.0207587
RY 482 burrow fair 35.06944299 -118.0205978
RY 489 burrow fair 35.04307688 -118.018157

MAH 2 burrow fair 35.06999553 -118.059522
MAH 3 burrow fair 35.06968439 -118.0593181
MAH 11 burrow fair 35.06491006 -118.0591358
MAH 13 burrow fair 35.0641805 -118.0592913
MAH 14 burrow fair 35.06278575 -118.0596668
MAH 18 burrow fair 35.05282939 -118.0593396
MAH 21 burrow fair 35.04536748 -118.0590768
MAH 23 burrow fair 35.05014718 -118.0591089
MAH 27 burrow fair 35.06874017 -118.0590499
MAH 30 burrow fair 35.07047833 -118.0570812
MAH 37 burrow fair 35.0524968 -118.0572475
MAH 39 burrow fair 35.04840911 -118.0572314
MAH 41 burrow fair 35.05346239 -118.0566949
MAH 44 burrow fair 35.06956101 -118.0566949
MAH 46 burrow fair 35.05825282 -118.054694



GPS unit ID Resource Condition Latitude Longitude
MAH 49 burrow fair 35.04493833 -118.0547423
MAH 50 burrow fair 35.04278183 -118.054855
MAH 51 burrow fair 35.05199791 -118.0545706
MAH 54 burrow fair 35.06311298 -118.0544794
MAH 56 burrow fair 35.07036567 -118.0526019
MAH 57 burrow fair 35.07036567 -118.0526019
MAH 60 burrow fair 35.06753862 -118.0525912
MAH 75 burrow fair 35.06178797 -118.0505044
MAH 82 burrow fair 35.04364014 -118.0508906
MAH 85 burrow fair 35.05317808 -118.0496139
MAH 90 burrow fair 35.06127835 -118.0485947
MAH 91 burrow fair 35.05541504 -118.0482084
MAH 92 burrow fair 35.05294204 -118.0484016
MAH 93 burrow fair 35.05091429 -118.0485035
MAH 98 burrow fair 35.05533994 -118.0472589
MAH 99 burrow fair 35.0666374 -118.0470336
MAH 105 burrow fair 35.04623652 -118.0447001
MAH 112 burrow fair 35.04971803 -118.0438418
MAH 114 burrow fair 35.04670322 -118.0435682
MAH 115 burrow fair 35.06090284 -118.04249
MAH 116 burrow fair 35.06500662 -118.0424578
MAH 117 burrow fair 35.06795168 -118.0424362
MAH 118 burrow fair 35.07102013 -118.0425275
MAH 119 burrow fair 35.05080164 -118.041224
MAH 122 burrow fair 35.0545621 -118.0400974
MAH 123 burrow fair 35.06477595 -118.039105
MAH 127 burrow fair 35.05989969 -118.0378658
MAH 128 burrow fair 35.06626726 -118.0365891
MAH 132 burrow fair 35.04829109 -118.0366159
MAH 137 burrow fair 35.04649401 -118.0356289
MAH 138 burrow fair 35.04811407 -118.0357093
MAH 144 burrow fair 35.0679195 -118.0343307
MAH 162 burrow fair 35.07146538 -118.0330808
MAH 165 burrow fair 35.06340266 -118.0322654
MAH 171 burrow fair 35.07077873 -118.0302269
MAH 177 burrow fair 35.06148756 -118.028918
MAH 179 burrow fair 35.06662131 -118.0274911
MAH 180 burrow fair 35.06359041 -118.027829
MAH 182 burrow fair 35.05346776 -118.0277968
MAH 184 burrow fair 35.04814089 -118.0277593
MAH 187 burrow fair 35.0508982 -118.0267347
MAH 197 burrow fair 35.06495297 -118.0257315
MAH 198 burrow fair 35.05831183 -118.0256993
MAH 199 burrow fair 35.04956782 -118.025812
MAH 200 burrow fair 35.04368306 -118.0257154
MAH 201 burrow fair 35.04450918 -118.0248893
MAH 203 burrow fair 35.05339265 -118.0245138
MAH 214 burrow fair 35.04560888 -118.0216277
MAH 217 burrow fair 35.04591465 -118.0204368
MAH 220 burrow fair 35.06374062 -118.0205066
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MAH 221 burrow fair 35.06419123 -118.0205441
MAH 223 burrow fair 35.0659293 -118.018967
MAH 224 burrow fair 35.06276429 -118.0188704
MAH 225 burrow fair 35.05949736 -118.0189241
MAH 226 burrow fair 35.05669714 -118.0191333
MAH 230 burrow fair 35.04681588 -118.0186451
MAH 231 burrow fair 35.04447163 -118.0190421
MAH 239 burrow fair 35.05434216 -118.0165476
MAH 244 burrow fair 35.0658542 -118.01511
MAH 245 burrow fair 35.0692337 -118.0143429
MAH 246 burrow fair 35.06718457 -118.0142249
MAH 248 burrow fair 35.06660522 -118.014316
MAH 257 burrow fair 35.0681609 -118.0118001
MAH 271 burrow fair 35.03946662 -118.0256457
MAH 276 burrow fair 35.04065216 -118.0206943
MAH 279 burrow fair 35.04127443 -118.0126638
MAH 283 burrow fair 35.04044295 -118.008957
MAH 285 burrow fair 35.04024983 -118.016317
MAH 287 burrow fair 35.03800214 -118.0218209
MAH 292 burrow fair 35.03819526 -118.0099816
MAH 296 burrow fair 35.03789485 -118.0152173
MAH 297 burrow fair 35.03799677 -118.0195732
MAH 298 burrow fair 35.03795922 -118.0206246
MAH 307 burrow fair 35.03853858 -118.0076052
EB 3 burrow fair 35.06875098 -118.0587871
EB 4 burrow fair 35.06860614 -118.0587281
EB 6 burrow fair 35.06622971 -118.0585349
EB 7 burrow fair 35.06605268 -118.058653
EB 8 burrow fair 35.06604732 -118.0586744
EB 9 burrow fair 35.06602586 -118.058653
EB 10 burrow fair 35.06588102 -118.0587334
EB 11 burrow fair 35.06547332 -118.0587066
EB 12 burrow fair 35.06510318 -118.058594
EB 13 burrow fair 35.06359041 -118.0586047
EB 14 burrow fair 35.06339193 -118.0585564
EB 15 burrow fair 35.0631398 -118.0587442
EB 16 burrow fair 35.06312907 -118.0588193
EB 17 burrow fair 35.06275893 -118.0586369
EB 18 burrow fair 35.06230832 -118.0586637
EB 19 burrow fair 35.06223858 -118.0585832
EB 20 burrow fair 35.06219566 -118.0587066
EB 22 burrow fair 35.06142319 -118.0585886
EB 23 burrow fair 35.06119788 -118.0587871
EB 25 burrow fair 35.06108523 -118.0588246
EB 27 burrow fair 35.06040395 -118.058653
EB 30 burrow fair 35.05913258 -118.0589105
EB 31 burrow fair 35.05906821 -118.0588836
EB 32 burrow fair 35.05867124 -118.0587495
EB 33 burrow fair 35.05612851 -118.0589105
EB 34 burrow fair 35.055753 -118.0589319



GPS unit ID Resource Condition Latitude Longitude
EB 35 burrow fair 35.05396128 -118.0585028
EB 37 burrow fair 35.05323172 -118.0588032
EB 39 burrow fair 35.05308152 -118.058948
EB 40 burrow fair 35.05218566 -118.0585779
EB 45 burrow fair 35.04824818 -118.0587281
EB 46 burrow fair 35.04820526 -118.0588139
EB 51 burrow fair 35.05769492 -118.0584813
EB 52 burrow fair 35.05853713 -118.0583847
EB 54 burrow fair 35.06322027 -118.0580361
EB 55 burrow fair 35.06356359 -118.0581755
EB 56 burrow fair 35.06367088 -118.0581272
EB 57 burrow fair 35.06489397 -118.0581916
EB 58 burrow fair 35.06624043 -118.0581272
EB 59 burrow fair 35.06901384 -118.0564643
EB 64 burrow fair 35.06673933 -118.0562819
EB 65 burrow fair 35.06511391 -118.0565179
EB 68 burrow fair 35.06317735 -118.0568666
EB 71 burrow fair 35.05214274 -118.0559493
EB 75 burrow fair 35.06934107 -118.0540396
EB 77 burrow fair 35.06515146 -118.0541522
EB 80 burrow fair 35.04575372 -118.0541576
EB 84 burrow fair 35.04483104 -118.053766
EB 88 burrow fair 35.05812407 -118.0539537
EB 97 burrow fair 35.06420196 -118.0518723
EB 101 burrow fair 35.05832792 -118.0519796
EB 104 burrow fair 35.06887973 -118.0502952
EB 105 burrow fair 35.06363869 -118.0503542
EB 106 burrow fair 35.06254435 -118.0499787
EB 108 burrow fair 35.05187989 -118.0502362
EB 110 burrow fair 35.05524874 -118.0499572
EB 111 burrow fair 35.06109059 -118.0500806
EB 112 burrow fair 35.06234587 -118.0498768
EB 116 burrow fair 35.0665623 -118.0475808
EB 122 burrow fair 35.05648256 -118.0475701
EB 129 burrow fair 35.0502652 -118.0467386
EB 132 burrow fair 35.05079091 -118.0467708
EB 143 burrow fair 35.06635845 -118.0455745
EB 156 burrow fair 35.06148756 -118.0433966
EB 158 burrow fair 35.04950345 -118.043477
EB 161 burrow fair 35.04259408 -118.0431069
EB 163 burrow fair 35.0648135 -118.0418033
EB 166 burrow fair 35.06753862 -118.0420286
EB 168 burrow fair 35.05521656 -118.0407787
EB 170 burrow fair 35.05294204 -118.0407734
EB 174 burrow fair 35.05567253 -118.0396576
EB 177 burrow fair 35.06920696 -118.0387349
EB 178 burrow fair 35.06875635 -118.039899
EB 179 burrow fair 35.07104695 -118.0398239
EB 185 burrow fair 35.04860759 -118.0385847
EB 191 burrow fair 35.05377353 -118.0374635



GPS unit ID Resource Condition Latitude Longitude
EB 194 burrow fair 35.0639391 -118.0375654
EB 196 burrow fair 35.06875635 -118.0363906
EB 197 burrow fair 35.06787658 -118.036396
EB 210 burrow fair 35.06652475 -118.0352212
EB 215 burrow fair 35.06052733 -118.0337352
EB 217 burrow fair 35.05673469 -118.033923
EB 221 burrow fair 35.05105913 -118.0337406
EB 225 burrow fair 35.05299032 -118.0329842
EB 226 burrow fair 35.05307079 -118.0330271
EB 229 burrow fair 35.0547123 -118.0326838
EB 230 burrow fair 35.06140709 -118.0329467
EB 231 burrow fair 35.06449163 -118.0330164
EB 236 burrow fair 35.07031739 -118.0317075
EB 238 burrow fair 35.06611705 -118.0315305
EB 244 burrow fair 35.0547874 -118.0317129
EB 245 burrow fair 35.05214811 -118.0315251
EB 250 burrow fair 35.04962147 -118.0304522
EB 262 burrow fair 35.05557061 -118.0294598
EB 308 burrow fair 35.0513059 -118.0272818
EB 312 burrow fair 35.05256117 -118.0262251
EB 319 burrow fair 35.07121325 -118.0262787
EB 320 burrow fair 35.0713259 -118.0253936
EB 323 burrow fair 35.0548786 -118.0242456
EB 328 burrow fair 35.06913722 -118.023162
EB 334 burrow fair 35.051381 -118.0231191
EB 335 burrow fair 35.04673005 -118.0233122
EB 337 burrow fair 35.05227685 -118.0221481
EB 344 burrow fair 35.07126153 -118.0210806
EB 345 burrow fair 35.07026375 -118.021145
EB 350 burrow fair 35.04785121 -118.0200184
EB 354 burrow fair 35.05045832 -118.018511
EB 355 burrow fair 35.04534603 -118.017524
EB 357 burrow fair 35.04715384 -118.0174703
EB 358 burrow fair 35.05277038 -118.0171377
EB 361 burrow fair 35.06457747 -118.0173094
EB 364 burrow fair 35.0689441 -118.0158503
EB 367 burrow fair 35.0467676 -118.0149866
EB 379 burrow fair 35.06688417 -118.0121381
EB 386 burrow fair 35.05270601 -118.0102981
EB 387 burrow fair 35.05405248 -118.0098636
EB 393 burrow fair 35.06797851 -118.0088819
EB 395 burrow fair 35.05942762 -118.00856
EB 417 burrow fair 35.03608168 -118.0240525
EB 434 burrow fair 35.03749252 -118.0007923
EB 437 burrow fair 35.03771782 -118.0025411
EB 442 burrow fair 35.03799141 -118.0009372
EB 448 burrow fair 35.03987432 -118.0062426
RY 1 burrow poor 35.0701511 -118.0600423
RY 2 burrow poor 35.07002235 -118.0600209
RY 5 burrow poor 35.06950737 -118.0600584



GPS unit ID Resource Condition Latitude Longitude
RY 5 burrow poor 35.04886508 -118.0170036
RY 7 burrow poor 35.04795313 -118.0169607
RY 9 burrow poor 35.06794632 -118.060096
RY 12 burrow poor 35.04394055 -118.0168802
RY 13 burrow poor 35.04344166 -118.0166549
RY 16 burrow poor 35.06483496 -118.0602247
RY 23 burrow poor 35.06069363 -118.0602462
RY 25 burrow poor 35.06400884 -118.0145843
RY 27 burrow poor 35.05903602 -118.0602677
RY 28 burrow poor 35.04748643 -118.0145199
RY 32 burrow poor 35.053913 -118.0603267
RY 33 burrow poor 35.05302787 -118.0601872
RY 36 burrow poor 35.05143464 -118.0108721
RY 38 burrow poor 35.0442195 -118.0597151
RY 39 burrow poor 35.05388082 -118.0597205
RY 39 burrow poor 35.04329682 -118.0110277
RY 40 burrow poor 35.04518509 -118.0105288
RY 41 burrow poor 35.05766273 -118.0597795
RY 44 burrow poor 35.06068826 -118.0598546
RY 45 burrow poor 35.06205082 -118.0598278
RY 50 burrow poor 35.06576837 -118.0598492
RY 54 burrow poor 35.07055343 -118.0577196
RY 55 burrow poor 35.07002235 -118.0576981
RY 56 burrow poor 35.06270528 -118.0095578
RY 57 burrow poor 35.06963075 -118.0579073
RY 57 burrow poor 35.06157339 -118.0095149
RY 60 burrow poor 35.04650474 -118.0093647
RY 64 burrow poor 35.06657839 -118.0082596
RY 73 burrow poor 35.0431037 -118.0086888
RY 74 burrow poor 35.04313589 -118.003614
RY 85 burrow poor 35.06178797 -118.057108
RY 89 burrow poor 35.07113815 -118.055488
RY 90 burrow poor 35.07106305 -118.055606
RY 93 burrow poor 35.06964684 -118.0557133
RY 98 burrow poor 35.06593466 -118.0562122
RY 99 burrow poor 35.06587565 -118.0560619
RY 102 burrow poor 35.04214347 -118.0129374
RY 104 burrow poor 35.06418586 -118.0556435
RY 106 burrow poor 35.04183233 -118.0240203
RY 107 burrow poor 35.06096721 -118.0554343
RY 108 burrow poor 35.06069363 -118.0557991
RY 110 burrow poor 35.04182697 -118.014198
RY 111 burrow poor 35.04166604 -118.0131573
RY 119 burrow poor 35.05345158 -118.0553002
RY 121 burrow poor 35.0629896 -118.0552519
RY 127 burrow poor 35.06876708 -118.0550964
RY 135 burrow poor 35.06018937 -118.0534978
RY 140 burrow poor 35.04017473 -118.0051322
RY 143 burrow poor 35.04447699 -118.0536265
RY 143 burrow poor 35.03979385 -118.00304



GPS unit ID Resource Condition Latitude Longitude
RY 144 burrow poor 35.0434953 -118.0532617
RY 145 burrow poor 35.04369915 -118.0532349
RY 145 burrow poor 35.03974021 -118.008265
RY 147 burrow poor 35.04694999 -118.0529399
RY 148 burrow poor 35.05230368 -118.0531491
RY 151 burrow poor 35.05539895 -118.0528487
RY 155 burrow poor 35.05839229 -118.0531598
RY 159 burrow poor 35.06213129 -118.0529291
RY 160 burrow poor 35.06261409 -118.0528433
RY 162 burrow poor 35.06283403 -118.0532295
RY 168 burrow poor 35.0687778 -118.0530847
RY 170 burrow poor 35.06781757 -118.0511213
RY 172 burrow poor 35.06667495 -118.0509979
RY 176 burrow poor 35.06291986 -118.051014
RY 180 burrow poor 35.05841911 -118.0511481
RY 181 burrow poor 35.0522554 -118.0510516
RY 189 burrow poor 35.06338656 -118.0498178
RY 190 burrow poor 35.06336511 -118.0499036
RY 191 burrow poor 35.06357968 -118.0498285
RY 193 burrow poor 35.06405175 -118.0496246
RY 196 burrow poor 35.06997407 -118.0498178
RY 198 burrow poor 35.0624317 -118.0485679
RY 200 burrow poor 35.06136418 -118.0488629
RY 207 burrow poor 35.05396665 -118.048879
RY 209 burrow poor 35.04404784 -118.0476774
RY 211 burrow poor 35.0485915 -118.0476398
RY 217 burrow poor 35.05879462 -118.0474306
RY 220 burrow poor 35.06832719 -118.0475969
RY 222 burrow poor 35.07008136 -118.0475969
RY 233 burrow poor 35.04323781 -118.0464221
RY 235 burrow poor 35.04573226 -118.0452258
RY 237 burrow poor 35.04993797 -118.0453546
RY 242 burrow poor 35.05423487 -118.0452526
RY 271 burrow poor 35.04552305 -118.0417175
RY 283 burrow poor 35.06675542 -118.0403227
RY 295 burrow poor 35.05405784 -118.0395181
RY 302 burrow poor 35.04801214 -118.0383755
RY 316 burrow poor 35.06773711 -118.0372811
RY 322 burrow poor 35.04315198 -118.0369753
RY 331 burrow poor 35.06070972 -118.0360956
RY 349 burrow poor 35.05155802 -118.0348081
RY 350 burrow poor 35.04958392 -118.0348832
RY 358 burrow poor 35.04426778 -118.0337245
RY 359 burrow poor 35.04497052 -118.0337728
RY 361 burrow poor 35.04588247 -118.0336333
RY 362 burrow poor 35.04719675 -118.0338211
RY 367 burrow poor 35.05664349 -118.0337835
RY 371 burrow poor 35.06536067 -118.0334831
RY 379 burrow poor 35.06368697 -118.0326194
RY 385 burrow poor 35.04852176 -118.0325657



GPS unit ID Resource Condition Latitude Longitude
RY 387 burrow poor 35.04314125 -118.0313373
RY 398 burrow poor 35.06649793 -118.0312032
RY 399 burrow poor 35.06665886 -118.0313642
RY 404 burrow poor 35.06820381 -118.0302162
RY 413 burrow poor 35.04542113 -118.0291808
RY 414 burrow poor 35.04550159 -118.0291379
RY 417 burrow poor 35.05323172 -118.029272
RY 448 burrow poor 35.04517973 -118.026107
RY 456 burrow poor 35.06244779 -118.0241115
RY 457 burrow poor 35.06078482 -118.0239559
RY 458 burrow poor 35.04709483 -118.0242134
RY 468 burrow poor 35.0552702 -118.0217029
RY 471 burrow poor 35.04470766 -118.0218101
RY 472 burrow poor 35.04373134 -118.0218799
RY 473 burrow poor 35.04407466 -118.0206085
RY 480 burrow poor 35.0611657 -118.02063
RY 483 burrow poor 35.06644428 -118.0192781
RY 486 burrow poor 35.05529702 -118.0194552
RY 487 burrow poor 35.05328 -118.0194981
RY 488 burrow poor 35.05019546 -118.0194713
RY 490 burrow poor 35.04477203 -118.0182267
RY 494 burrow poor 35.05977095 -118.0181999

MAH 33 burrow poor 35.06497443 -118.0569256
MAH 34 burrow poor 35.06493688 -118.0569471
MAH 72 burrow poor 35.06522656 -118.0504025
MAH 131 burrow poor 35.05830646 -118.0367715
MAH 154 burrow poor 35.04392446 -118.0333651
MAH 164 burrow poor 35.06670714 -118.0320937
MAH 186 burrow poor 35.04831791 -118.0264665
MAH 188 burrow poor 35.05600513 -118.0268581
MAH 190 burrow poor 35.06338656 -118.0267883
MAH 191 burrow poor 35.06339193 -118.026783
MAH 192 burrow poor 35.06612778 -118.0267937
MAH 193 burrow poor 35.06690562 -118.02674
MAH 206 burrow poor 35.07074655 -118.0238701
MAH 207 burrow poor 35.06591857 -118.0237842
MAH 208 burrow poor 35.04336656 -118.0226255
MAH 210 burrow poor 35.05576373 -118.0213542
MAH 233 burrow poor 35.0442195 -118.0176688
MAH 234 burrow poor 35.04421413 -118.0177654
MAH 235 burrow poor 35.04646719 -118.017937
MAH 249 burrow poor 35.06257645 -118.0142195
MAH 267 burrow poor 35.03955782 -118.0281241
MAH 278 burrow poor 35.04093111 -118.0133612
MAH 306 burrow poor 35.03848494 -118.0024768
EB 321 burrow poor 35.06923914 -118.0250771
EB 322 burrow poor 35.04504562 -118.0251629
EB 338 burrow poor 35.05601049 -118.0221964
EB 359 burrow poor 35.05459965 -118.0170251
EB 408 burrow poor 35.03587783 -118.0221374



GPS unit ID Resource Condition Latitude Longitude
RY 19 burrow juvenile 35.06307006 -118.0602194
RY 25 burrow juvenile 35.05971194 -118.0602677
RY 28 burrow juvenile 35.05839766 -118.060214
RY 29 burrow juvenile 35.05819381 -118.0601979
RY 31 burrow juvenile 35.05411685 -118.060214
RY 35 burrow juvenile 35.0494659 -118.0603964
RY 40 burrow juvenile 35.05490006 -118.0599082
RY 56 burrow juvenile 35.06962538 -118.0577303
RY 94 burrow juvenile 35.0691855 -118.0556543
RY 179 burrow juvenile 35.05874098 -118.0509497
RY 230 burrow juvenile 35.05027593 -118.0462397
RY 279 burrow juvenile 35.05586029 -118.0407358
RY 287 burrow juvenile 35.06722749 -118.039282
RY 401 burrow juvenile 35.06942153 -118.0313856

MAH 19 burrow juvenile 35.04807652 -118.0595756
MAH 88 burrow juvenile 35.07014573 -118.0482621
MAH 183 burrow juvenile 35.05076409 -118.0279685
MAH 212 burrow juvenile 35.04906893 -118.0215526
MAH 237 burrow juvenile 35.07009209 -118.0177332
MAH 288 burrow juvenile 35.03802896 -118.0179799
MAH 299 burrow juvenile 35.03851176 -118.0203886
MAH 301 burrow juvenile 35.03861368 -118.0168266
MAH 304 burrow juvenile 35.03910184 -117.9999823
MAH 305 burrow juvenile 35.03866196 -117.9990757
MAH 308 burrow juvenile 35.03850103 -118.0078412
MAH 310 burrow juvenile 35.03847957 -118.0231512
EB 82 burrow juvenile 35.04535139 -118.0540503
EB 121 burrow juvenile 35.05846739 -118.047967
EB 141 burrow juvenile 35.06900311 -118.045478
EB 201 burrow juvenile 35.05725503 -118.0363209
EB 234 burrow juvenile 35.06620825 -118.0328287
EB 455 burrow juvenile 35.03869951 -118.013683
EB 456 burrow juvenile 35.03893555 -118.0117733
EB 457 burrow juvenile 35.03949345 -117.9985071
EB 458 burrow juvenile 35.03930569 -117.9980887
RY 2 burrow mammal 35.06304861 -118.0171163
RY 6 burrow mammal 35.04886508 -118.0169071
RY 8 burrow mammal 35.04564107 -118.0167032
RY 11 burrow mammal 35.04425169 -118.0168963
RY 13 burrow mammal 35.06591857 -118.0603428
RY 14 burrow mammal 35.06558598 -118.0601657
RY 14 burrow mammal 35.04411221 -118.0158288
RY 15 burrow mammal 35.0656128 -118.0600048
RY 15 burrow mammal 35.0450188 -118.0157752
RY 17 burrow mammal 35.06482423 -118.0600048
RY 18 burrow mammal 35.05420268 -118.0159415
RY 22 burrow mammal 35.06149292 -118.0602247
RY 26 burrow mammal 35.05936325 -118.0603481
RY 26 burrow mammal 35.05690098 -118.0145199
RY 27 burrow mammal 35.05151511 -118.0145306
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RY 29 burrow mammal 35.04609705 -118.0146111
RY 30 burrow mammal 35.05410612 -118.0601657
RY 30 burrow mammal 35.04406393 -118.0146325
RY 34 burrow mammal 35.05146683 -118.0603428
RY 36 burrow mammal 35.04855395 -118.0603857
RY 43 burrow mammal 35.05078018 -118.0101479
RY 46 burrow mammal 35.06239415 -118.0598814
RY 47 burrow mammal 35.06256581 -118.0597473
RY 48 burrow mammal 35.0625819 -118.0596776
RY 50 burrow mammal 35.06689489 -118.0104537
RY 58 burrow mammal 35.06942153 -118.0579019
RY 61 burrow mammal 35.06651938 -118.057741
RY 61 burrow mammal 35.04433215 -118.0084313
RY 62 burrow mammal 35.04553915 -118.0081577
RY 65 burrow mammal 35.06584347 -118.0576713
RY 66 burrow mammal 35.06513536 -118.0577196
RY 67 burrow mammal 35.0430125 -118.0236233
RY 68 burrow mammal 35.04296423 -118.0158234
RY 69 burrow mammal 35.06274283 -118.0581702
RY 69 burrow mammal 35.04310906 -118.0137581
RY 70 burrow mammal 35.06118715 -118.0580307
RY 70 burrow mammal 35.04301787 -118.0127604
RY 71 burrow mammal 35.04323781 -118.0117626
RY 72 burrow mammal 35.04300178 -118.0107004
RY 75 burrow mammal 35.05003453 -118.0578537
RY 76 burrow mammal 35.04867733 -118.0579663
RY 77 burrow mammal 35.04517973 -118.0579019
RY 78 burrow mammal 35.04285694 -118.0093969
RY 79 burrow mammal 35.04266918 -118.0114139
RY 80 burrow mammal 35.04267991 -118.0165476
RY 81 burrow mammal 35.04272819 -118.0165101
RY 82 burrow mammal 35.04266918 -118.0166335
RY 88 burrow mammal 35.04248679 -118.0244441
RY 89 burrow mammal 35.04223466 -118.021161
RY 90 burrow mammal 35.04229904 -118.01592
RY 91 burrow mammal 35.07101477 -118.0555148
RY 91 burrow mammal 35.04243851 -118.0096115
RY 92 burrow mammal 35.04250825 -118.0060924
RY 94 burrow mammal 35.0424707 -117.9987968
RY 96 burrow mammal 35.04242242 -117.9998589
RY 97 burrow mammal 35.06699145 -118.0554933
RY 97 burrow mammal 35.04224003 -118.0004919
RY 98 burrow mammal 35.04239023 -118.0005349
RY 101 burrow mammal 35.06489397 -118.055445
RY 101 burrow mammal 35.04202009 -118.0102337
RY 103 burrow mammal 35.06426096 -118.0557401
RY 107 burrow mammal 35.04164994 -118.0245299
RY 108 burrow mammal 35.04163385 -118.0214239
RY 109 burrow mammal 35.05683125 -118.0559547
RY 110 burrow mammal 35.05338192 -118.0559225
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RY 111 burrow mammal 35.05262554 -118.0557347
RY 112 burrow mammal 35.04824281 -118.0554933
RY 112 burrow mammal 35.04179478 -118.0115534
RY 113 burrow mammal 35.04800141 -118.0555631
RY 113 burrow mammal 35.04206837 -118.0105288
RY 114 burrow mammal 35.04210055 -118.0042095
RY 115 burrow mammal 35.04224003 -118.0002613
RY 116 burrow mammal 35.04232586 -118.055665
RY 116 burrow mammal 35.04194499 -117.9987968
RY 117 burrow mammal 35.04582346 -118.0552895
RY 117 burrow mammal 35.04178942 -118.0012269
RY 118 burrow mammal 35.0418216 -118.0018813
RY 119 burrow mammal 35.04168749 -118.0088282
RY 120 burrow mammal 35.05643964 -118.0553324
RY 120 burrow mammal 35.04141391 -118.0155606
RY 121 burrow mammal 35.04165531 -118.0213166
RY 123 burrow mammal 35.04115642 -118.0181032
RY 124 burrow mammal 35.04121542 -118.0150241
RY 125 burrow mammal 35.06667495 -118.0554719
RY 126 burrow mammal 35.04124761 -118.0110438
RY 127 burrow mammal 35.0411886 -118.006484
RY 128 burrow mammal 35.06896019 -118.0551554
RY 128 burrow mammal 35.04139781 -118.0030186
RY 129 burrow mammal 35.07007599 -118.0549998
RY 129 burrow mammal 35.04148901 -118.0029274
RY 130 burrow mammal 35.07143319 -118.0549354
RY 130 burrow mammal 35.04152656 -118.0024231
RY 131 burrow mammal 35.040797 -118.0127657
RY 132 burrow mammal 35.0679946 -118.0533583
RY 132 burrow mammal 35.04059315 -118.0145574
RY 133 burrow mammal 35.04045904 -118.0170358
RY 134 burrow mammal 35.04048586 -118.0181731
RY 135 burrow mammal 35.0403893 -118.0226202
RY 136 burrow mammal 35.04053951 -118.0231244
RY 137 burrow mammal 35.03991187 -118.0171967
RY 138 burrow mammal 35.0400889 -118.0140049
RY 139 burrow mammal 35.04981459 -118.053369
RY 139 burrow mammal 35.03983677 -118.0124761
RY 141 burrow mammal 35.04004598 -118.0044294
RY 142 burrow mammal 35.04497588 -118.0535085
RY 142 burrow mammal 35.04001916 -118.0044616
RY 144 burrow mammal 35.03976167 -118.0048747
RY 146 burrow mammal 35.03949881 -118.0113603
RY 150 burrow mammal 35.03891409 -118.0226255
RY 166 burrow mammal 35.06868125 -118.053074
RY 171 burrow mammal 35.06749034 -118.0508585
RY 174 burrow mammal 35.06367088 -118.0509389
RY 175 burrow mammal 35.06311834 -118.0511052
RY 177 burrow mammal 35.06104231 -118.0509658
RY 178 burrow mammal 35.06053269 -118.0510248
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RY 184 burrow mammal 35.04749179 -118.0498339
RY 186 burrow mammal 35.05806506 -118.0500323
RY 202 burrow mammal 35.0606078 -118.0487342
RY 203 burrow mammal 35.05989433 -118.0487717
RY 213 burrow mammal 35.05333901 -118.0473072
RY 228 burrow mammal 35.05601585 -118.0463363
RY 232 burrow mammal 35.04692853 -118.0465723
RY 236 burrow mammal 35.0458181 -118.0453546
RY 238 burrow mammal 35.05118788 -118.0451883
RY 239 burrow mammal 35.05157412 -118.0449844
RY 240 burrow mammal 35.05198181 -118.0451132
RY 241 burrow mammal 35.05355895 -118.04514
RY 243 burrow mammal 35.05460501 -118.0453277
RY 245 burrow mammal 35.06325245 -118.0451132
RY 250 burrow mammal 35.05528629 -118.0440296
RY 254 burrow mammal 35.04682661 -118.0439974
RY 258 burrow mammal 35.0462848 -118.0428548
RY 259 burrow mammal 35.04753471 -118.0429942
RY 269 burrow mammal 35.0471592 -118.0416531
RY 272 burrow mammal 35.04399419 -118.0417175
RY 281 burrow mammal 35.06318272 -118.0406607
RY 285 burrow mammal 35.06905675 -118.0404569
RY 289 burrow mammal 35.0636977 -118.0393411
RY 291 burrow mammal 35.06206692 -118.0395771
RY 293 burrow mammal 35.05864442 -118.039561
RY 298 burrow mammal 35.05015791 -118.0396093
RY 299 burrow mammal 35.0448525 -118.0382466
RY 301 burrow mammal 35.04713774 -118.0381448
RY 307 burrow mammal 35.05611778 -118.0382628
RY 308 burrow mammal 35.05656302 -118.0383647
RY 309 burrow mammal 35.05666495 -118.0381072
RY 317 burrow mammal 35.06213666 -118.0371202
RY 341 burrow mammal 35.06079555 -118.0346794
RY 348 burrow mammal 35.05164922 -118.0348296
RY 374 burrow mammal 35.07114888 -118.0336601
RY 390 burrow mammal 35.04686952 -118.031391
RY 391 burrow mammal 35.05072117 -118.0314285
RY 408 burrow mammal 35.06146074 -118.0301625
RY 422 burrow mammal 35.06725431 -118.0283708
RY 423 burrow mammal 35.06646574 -118.0280329
RY 424 burrow mammal 35.06514073 -118.0280221
RY 432 burrow mammal 35.04546941 -118.027947
RY 434 burrow mammal 35.04717529 -118.0268849
RY 435 burrow mammal 35.05557061 -118.0269224
RY 436 burrow mammal 35.06192208 -118.0270887
RY 439 burrow mammal 35.06534994 -118.0258656
RY 447 burrow mammal 35.04670859 -118.0261553
RY 454 burrow mammal 35.07196427 -118.0255491
RY 466 burrow mammal 35.06227077 -118.0219818
RY 469 burrow mammal 35.052014 -118.021971



GPS unit ID Resource Condition Latitude Longitude
RY 470 burrow mammal 35.04847885 -118.0217726
RY 476 burrow mammal 35.05112887 -118.0205656
RY 477 burrow mammal 35.05450309 -118.0207694
RY 485 burrow mammal 35.05719603 -118.0192245
RY 492 burrow mammal 35.05499125 -118.0183876
RY 493 burrow mammal 35.05806506 -118.0182535

MAH 6 burrow mammal 35.06592393 -118.0594737
MAH 7 burrow mammal 35.06540359 -118.0594523
MAH 8 burrow mammal 35.06541968 -118.0593021
MAH 9 burrow mammal 35.06534458 -118.0596883
MAH 12 burrow mammal 35.06447018 -118.0595971
MAH 24 burrow mammal 35.05270064 -118.0591465
MAH 32 burrow mammal 35.06622971 -118.0569792
MAH 35 burrow mammal 35.06491542 -118.0569363
MAH 38 burrow mammal 35.05094648 -118.0571295
MAH 40 burrow mammal 35.05138636 -118.0569524
MAH 42 burrow mammal 35.05621434 -118.0569095
MAH 43 burrow mammal 35.05829573 -118.0568291
MAH 45 burrow mammal 35.06358505 -118.0546779
MAH 47 burrow mammal 35.05345158 -118.0548818
MAH 52 burrow mammal 35.06061316 -118.0544634
MAH 63 burrow mammal 35.04480958 -118.0527199
MAH 73 burrow mammal 35.0644058 -118.0507941
MAH 76 burrow mammal 35.06125153 -118.0506332
MAH 87 burrow mammal 35.07047296 -118.0494315
MAH 95 burrow mammal 35.04493833 -118.0473072
MAH 103 burrow mammal 35.05006135 -118.0458642
MAH 129 burrow mammal 35.06497443 -118.036793
MAH 133 burrow mammal 35.04704118 -118.0368573
MAH 136 burrow mammal 35.04308761 -118.0355913
MAH 139 burrow mammal 35.05613924 -118.0354733
MAH 147 burrow mammal 35.06363869 -118.0344433
MAH 153 burrow mammal 35.04483104 -118.034218
MAH 155 burrow mammal 35.04482023 -118.0334456
MAH 156 burrow mammal 35.04727185 -118.0330861
MAH 161 burrow mammal 35.06400347 -118.0331934
MAH 163 burrow mammal 35.06767265 -118.0320454
MAH 172 burrow mammal 35.06234587 -118.0298621
MAH 174 burrow mammal 35.04777611 -118.0300392
MAH 178 burrow mammal 35.06894947 -118.0276091
MAH 202 burrow mammal 35.04508853 -118.0246693
MAH 205 burrow mammal 35.06769419 -118.0249108
MAH 213 burrow mammal 35.04717529 -118.0215366
MAH 218 burrow mammal 35.04904748 -118.020469
MAH 227 burrow mammal 35.04770637 -118.0189616
MAH 228 burrow mammal 35.04766882 -118.0189348
MAH 240 burrow mammal 35.04728258 -118.0165906
MAH 242 burrow mammal 35.0566274 -118.0152226
MAH 252 burrow mammal 35.06197572 -118.0124439
MAH 254 burrow mammal 35.04749179 -118.0125082



GPS unit ID Resource Condition Latitude Longitude
MAH 261 burrow mammal 35.05289913 -118.0092038
MAH 262 burrow mammal 35.04639745 -118.0089355
MAH 263 burrow mammal 35.04919768 -118.007927
MAH 265 burrow mammal 35.03047586 -118.0284406
MAH 268 burrow mammal 35.03594757 -118.0276413
MAH 272 burrow mammal 35.03163457 -118.0258656
MAH 280 burrow mammal 35.04124761 -118.0126263
MAH 281 burrow mammal 35.04105986 -118.0120791
MAH 284 burrow mammal 35.04065216 -118.0151851
MAH 286 burrow mammal 35.03996015 -118.0200184
MAH 291 burrow mammal 35.03813625 -118.0115534
MAH 295 burrow mammal 35.03846348 -117.999124
MAH 300 burrow mammal 35.03862441 -118.0169983
MAH 302 burrow mammal 35.03861905 -118.0164189
EB 1 burrow mammal 35.07086993 -118.0583794
EB 2 burrow mammal 35.07049978 -118.0583847
EB 5 burrow mammal 35.06817163 -118.0588728
EB 21 burrow mammal 35.06182552 -118.0585189
EB 24 burrow mammal 35.06111742 -118.058594
EB 26 burrow mammal 35.06048441 -118.0587871
EB 29 burrow mammal 35.05919159 -118.0587978
EB 36 burrow mammal 35.05339802 -118.0587119
EB 38 burrow mammal 35.05316735 -118.058771
EB 41 burrow mammal 35.05138636 -118.0589748
EB 42 burrow mammal 35.05071581 -118.0586314
EB 43 burrow mammal 35.04880608 -118.058889
EB 44 burrow mammal 35.0487417 -118.0585779
EB 47 burrow mammal 35.04640818 -118.0589319
EB 48 burrow mammal 35.04932642 -118.0582882
EB 49 burrow mammal 35.05714775 -118.0584062
EB 53 burrow mammal 35.06274283 -118.0581648
EB 60 burrow mammal 35.06821454 -118.0561156
EB 61 burrow mammal 35.06764055 -118.0562926
EB 62 burrow mammal 35.06722749 -118.0562765
EB 69 burrow mammal 35.04399956 -118.0559493
EB 70 burrow mammal 35.05209446 -118.0559117
EB 73 burrow mammal 35.05917013 -118.0559868
EB 76 burrow mammal 35.06725431 -118.0539055
EB 79 burrow mammal 35.04698217 -118.0541039
EB 81 burrow mammal 35.04544795 -118.0541683
EB 83 burrow mammal 35.04321635 -118.0538089
EB 85 burrow mammal 35.04960001 -118.0536801
EB 86 burrow mammal 35.05099476 -118.053884
EB 87 burrow mammal 35.05658448 -118.0538411
EB 89 burrow mammal 35.06010882 -118.0536748
EB 91 burrow mammal 35.06485642 -118.0537392
EB 96 burrow mammal 35.06682516 -118.0519957
EB 102 burrow mammal 35.04789413 -118.051867
EB 109 burrow mammal 35.04924059 -118.0504561
EB 113 burrow mammal 35.06254435 -118.049909
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EB 114 burrow mammal 35.06304861 -118.04985
EB 118 burrow mammal 35.0611496 -118.0480529
EB 119 burrow mammal 35.06088675 -118.0478598
EB 120 burrow mammal 35.06031812 -118.0477095
EB 125 burrow mammal 35.05205155 -118.0478276
EB 127 burrow mammal 35.04377425 -118.0468942
EB 128 burrow mammal 35.04962683 -118.046803
EB 137 burrow mammal 35.05369843 -118.0467976
EB 138 burrow mammal 35.05399883 -118.0468083
EB 147 burrow mammal 35.05238414 -118.045596
EB 148 burrow mammal 35.048908 -118.045655
EB 150 burrow mammal 35.04697145 -118.0457086
EB 151 burrow mammal 35.04644037 -118.0444533
EB 152 burrow mammal 35.04698754 -118.0441689
EB 153 burrow mammal 35.0536877 -118.044228
EB 157 burrow mammal 35.05196572 -118.0432785
EB 159 burrow mammal 35.04673541 -118.0431176
EB 160 burrow mammal 35.04650474 -118.0432088
EB 167 burrow mammal 35.06316662 -118.0409182
EB 169 burrow mammal 35.05446017 -118.0409504
EB 176 burrow mammal 35.05990506 -118.0399526
EB 180 burrow mammal 35.0667125 -118.0387563
EB 181 burrow mammal 35.06113887 -118.0385418
EB 182 burrow mammal 35.05667568 -118.0385418
EB 183 burrow mammal 35.05388082 -118.0386169
EB 186 burrow mammal 35.04840911 -118.0387617
EB 187 burrow mammal 35.0441283 -118.038531
EB 189 burrow mammal 35.04523874 -118.0375118
EB 190 burrow mammal 35.05151511 -118.0374796
EB 193 burrow mammal 35.06099403 -118.0376513
EB 199 burrow mammal 35.06239951 -118.0361385
EB 202 burrow mammal 35.05380571 -118.0361546
EB 203 burrow mammal 35.05205155 -118.036278
EB 204 burrow mammal 35.04821063 -118.0352641
EB 206 burrow mammal 35.05358577 -118.0351139
EB 207 burrow mammal 35.06085992 -118.0352158
EB 208 burrow mammal 35.06093503 -118.0351461
EB 211 burrow mammal 35.07173896 -118.0338372
EB 212 burrow mammal 35.07142246 -118.0339176
EB 213 burrow mammal 35.06289304 -118.0339123
EB 214 burrow mammal 35.06266237 -118.0339284
EB 218 burrow mammal 35.05606413 -118.0338157
EB 219 burrow mammal 35.05472303 -118.0341215
EB 222 burrow mammal 35.04670859 -118.0327536
EB 223 burrow mammal 35.04707873 -118.0330325
EB 239 burrow mammal 35.06552697 -118.0314822
EB 240 burrow mammal 35.06317199 -118.0316807
EB 247 burrow mammal 35.04601121 -118.0304898
EB 249 burrow mammal 35.04831255 -118.0305111
EB 252 burrow mammal 35.06004453 -118.0307848
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EB 253 burrow mammal 35.06437898 -118.0306936
EB 254 burrow mammal 35.06488324 -118.0306346
EB 255 burrow mammal 35.06630481 -118.0307848
EB 256 burrow mammal 35.0694269 -118.0306292
EB 258 burrow mammal 35.06273747 -118.0295832
EB 259 burrow mammal 35.06113351 -118.0294813
EB 263 burrow mammal 35.05244852 -118.0284835
EB 266 burrow mammal 35.06420196 -118.0282099
EB 305 burrow mammal 35.06013573 -118.027373
EB 309 burrow mammal 35.04698217 -118.0271853
EB 310 burrow mammal 35.04410148 -118.0262787
EB 311 burrow mammal 35.04728795 -118.0262519
EB 313 burrow mammal 35.05603195 -118.026504
EB 315 burrow mammal 35.05879462 -118.0264933
EB 316 burrow mammal 35.06017864 -118.026209
EB 317 burrow mammal 35.06029666 -118.0262358
EB 324 burrow mammal 35.06404639 -118.0242456
EB 325 burrow mammal 35.06787122 -118.0243904
EB 326 burrow mammal 35.07172287 -118.0245996
EB 327 burrow mammal 35.07074655 -118.0233605
EB 329 burrow mammal 35.06277502 -118.0233336
EB 330 burrow mammal 35.06168068 -118.0232585
EB 331 burrow mammal 35.05951345 -118.0234409
EB 332 burrow mammal 35.05318881 -118.0232424
EB 333 burrow mammal 35.05248607 -118.0233551
EB 336 burrow mammal 35.04831791 -118.0224217
EB 339 burrow mammal 35.05582274 -118.0223359
EB 340 burrow mammal 35.05591393 -118.0220837
EB 341 burrow mammal 35.05616606 -118.0218799
EB 342 burrow mammal 35.0561446 -118.022073
EB 346 burrow mammal 35.06139637 -118.0212415
EB 348 burrow mammal 35.05402029 -118.0210967
EB 351 burrow mammal 35.05274892 -118.0198414
EB 353 burrow mammal 35.05605341 -118.0184251
EB 356 burrow mammal 35.04552842 -118.0174596
EB 360 burrow mammal 35.06393374 -118.0171002
EB 374 burrow mammal 35.045169 -118.0138386
EB 375 burrow mammal 35.05477667 -118.0131466
EB 382 burrow mammal 35.05322636 -118.0109204
EB 383 burrow mammal 35.05243779 -118.0108989
EB 384 burrow mammal 35.04807115 -118.0107058
EB 385 burrow mammal 35.05053878 -118.0095417
EB 396 burrow mammal 35.05104304 -118.0086673
EB 397 burrow mammal 35.05973876 -118.0077017
EB 399 burrow mammal 35.06139637 -118.0070258
EB 400 burrow mammal 35.05841375 -118.0070365
EB 401 burrow mammal 35.04516364 -118.0071224
EB 402 burrow mammal 35.0446111 -118.0069722
EB 404 burrow mammal 35.04383863 -118.0067737
EB 405 burrow mammal 35.04815162 -118.006838
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EB 406 burrow mammal 35.06784976 -118.0068488
EB 409 burrow mammal 35.03628552 -118.0103464
EB 410 burrow mammal 35.03619969 -118.0036569
EB 412 burrow mammal 35.03615678 -118.0015273
EB 413 burrow mammal 35.0366664 -118.0010016
EB 415 burrow mammal 35.03607095 -118.0183608
EB 416 burrow mammal 35.03614069 -118.0205817
EB 418 burrow mammal 35.03662348 -118.0194981
EB 419 burrow mammal 35.03654302 -118.0189026
EB 420 burrow mammal 35.03654838 -118.0169875
EB 422 burrow mammal 35.03625334 -118.0131573
EB 423 burrow mammal 35.03708482 -117.9991508
EB 424 burrow mammal 35.03715992 -118.0008567
EB 425 burrow mammal 35.03706873 -118.0053628
EB 426 burrow mammal 35.03696681 -118.0097831
EB 427 burrow mammal 35.03706337 -118.0157698
EB 428 burrow mammal 35.03696681 -118.0182964
EB 429 burrow mammal 35.037058 -118.0203886
EB 430 burrow mammal 35.03717065 -118.0144716
EB 432 burrow mammal 35.03737987 -118.0056096
EB 433 burrow mammal 35.03748179 -118.0018813
EB 435 burrow mammal 35.03745497 -117.9998375
EB 436 burrow mammal 35.03780902 -117.9999072
EB 438 burrow mammal 35.03759444 -118.003732
EB 440 burrow mammal 35.03740669 -118.0188007
EB 441 burrow mammal 35.03782511 -118.013624
EB 447 burrow mammal 35.03956855 -118.0176956
EB 449 burrow mammal 35.03942907 -118.0116392
EB 451 burrow mammal 35.03942907 -118.0162096
EB 453 burrow mammal 35.03864587 -118.0167461
EB 454 burrow mammal 35.03867269 -118.0164725
EB 459 burrow mammal 35.03872633 -118.0014897
EB 460 burrow mammal 35.03830255 -118.0092038
EB 461 burrow mammal 35.03837765 -118.0141176
EB 462 burrow mammal 35.03837765 -118.0153407
EB 463 burrow mammal 35.03849566 -118.0194927
EB 50 pallet mammal 35.05755008 -118.0584277
EB 63 burrow burrowing owl 35.06688953 -118.0563838
EB 376 burrow burrowing owl sign 35.06776393 -118.012814
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EH�JDLQHG�IURP�DQ�XQVLJQHG�VWUHHW�WKDW�H[LWV�QRUWK�RII�6WDWH�+LJKZD\����DSSUR[LPDWHO\���PLOHV�HDVW
RI�WKH�WRZQ�RI�0RMDYH�DGMDFHQW�WR�DQ�$7	7�UDGLR�WRZHU���6HYHUDO�H[LVWLQJ�GLUW�URDGV�SURYLGH�DFFHVV�WR
WKH�LQWHULRU�DQG�H[WHULRU�ERXQGDULHV�RI�WKH�VLWH�
0(7+2'6

3ULRU�WR�ILHOG�VXUYH\V��6DSSKRV�(QYLURQPHQWDO��,QF��UHYLHZHG��SUHYLRXVO\�SUHSDUHG�UHSRUWV�FRQFHUQLQJ
WKH�SURMHFW�VWXG\�DUHD ��� � �DQG�UHYLHZHG�WKH�PRVW�UHFHQW�YHUVLRQ�RI�WKH�&DOLIRUQLD�1DWXUDO�'LYHUVLW\�'DWD
%DVH��&1''%� � �WR�LGHQWLI\�UHFRUGV�RI�RFFXUUHQFH�RI�GHVHUW�WRUWRLVH�DQG�RI�RWKHU�OLVWHG�RU�VHQVLWLYH
VSHFLHV�WKDW�KDG�EHHQ�UHSRUWHG�ZLWKLQ�WKH�YLFLQLW\�RI�WKH�SURSRVHG�SURMHFW�VWXG\�DUHD���7KH�&1''%
ZDV�VHDUFKHG�IRU�WKH�86*6�����PLQXWH�VHULHV�WRSRJUDSKLF�TXDGUDQJOHV�IRU�WKH�GH�DQQH[DWLRQ�DQG
UHGHYHORSPHQW�DUHDV��&DOLIRUQLD�&LW\�1RUWK��*DOLOHR�+LOO��-RKDQQHVEXUJ���0RMDYH�1RUWKHDVW��1RUWK
(GZDUGV��6DQERUQ�DQG�6DOWGDOH�6RXWKHDVW���IRU�WKH�DQQH[DWLRQ�DUHD��&DOLIRUQLD�&LW\�6RXWK���DQG�IRU�WKH
$XWRPRWLYH� 7HVW�&RXUVH� �6DQERUQ��� �$OO� DGMDFHQW�����PLQXWH� WRSRJUDSKLF�TXDGUDQJOHV�ZHUH� DOVR
UHYLHZHG��%LVVHOO��%RURQ��%RURQ�1RUWKZHVW��&DFKH�3HDN��&DQWLO��&LQFR��&URVV�0RXQWDLQ��(GZDUGV�
/HXKPDQ�5LGJH���0RMDYH��5RJHUV�/DNH�1RUWK��DQG�6ROHGDG�0RXQWDLQ����
7KH�DERYH�UHYLHZV�UHVXOWHG�LQ�WKH�LGHQWLILFDWLRQ�RI�QXPHURXV�UHFRUGHG�RFFXUUHQFHV�RI�GHVHUW�WRUWRLVH
ZLWKLQ�WKH�YLFLQLW\�RI�WKH�SURSRVHG�SURMHFW�VWXG\�DUHD��DOO�SUHVXPHG�H[WDQW���6XEVHTXHQWO\��D�KDELWDW
DVVHVVPHQW�RI�WKH�SURSRVHG�SURMHFW�VWXG\�DUHD�ZDV�SHUIRUPHG�E\�6DSSKRV�(QYLURQPHQWDO��,QF���'U�
%UDG�%ORRG�DQG�0U��:LOOLDP�9DQKHUZHJ��LQ�ODWH�-DQXDU\��������7KH�SXUSRVH�RI�WKH�DVVHVVPHQW�ZDV
WR�GHWHUPLQH�WKH�SUHVHQFH�RI�SRWHQWLDOO\�VXLWDEOH�KDELWDW�RQ�VLWH��DQG�WR�GHWHUPLQH�WKH�ORFDWLRQ�RI�WKH
VXUYH\�DUHD�
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7KH�KDELWDW�DVVHVVPHQW�GHWHUPLQHG�WKDW�WKH�SURSRVHG�SURMHFW�VWXG\�DUHD�VXSSRUWHG�SRWHQWLDOO\�VXLWDEOH
KDELWDW�IRU�GHVHUW�WRUWRLVH�DQG�FRQVHTXHQWO\�D�VXUYH\�DUHD�ZDV�GHILQHG��$WWDFKPHQW����'HVHUW�7RUWRLVH
6XUYH\�$UHD�0DS���
'LUHFWHG�VXUYH\V�IRU�GHVHUW�WRUWRLVH�ZHUH�SHUIRUPHG�XVLQJ�D�PRGLILFDWLRQ�RI�WKH�SXEOLVKHG�8QLWHG
6WDWHV�)LVK�DQG�:LOGOLIH�6HUYLFH��86):6��SURWRFRO� 
 ��$UHDV�RI�SRWHQWLDO�LPSDFW�IRU�WKH�SURSRVHG�SURMHFW
VWXG\�DUHD��ZHUH�ZDONHG�DW�����IRRW�WUDQVHFWV�DFURVV�WKH�SURSRVHG�RYDO�WUDFN�DUHD�DQG�H[WHQGLQJ�HDFK
WUDQVHFW�RXW������PLOH�RQ�DOO�VLGHV�RU�XS�WR�WKH�SURSRVHG�SURMHFW�ERXQGDU\���)RU�WKH�UHPDLQLQJ�SURMHFW
FRPSRQHQWV�� VXUYH\V�ZHUH� FRQGXFWHG� DW� ���IRRW� WUDQVHFW� LQWHUYDOV�� �$OO� GHVHUW� WRUWRLVH� VLJQ� �OLYH
WRUWRLVHV��VKHOOV��VFXWHV�� OLPEV�� VFDW��EXUURZV��SDOOHWV�� WUDFNV��HJJ�VKHOO� IUDJPHQWV��FRXUWVKLS�ULQJV�
GULQNLQJ�VLWHV��DQG�PLQHUDO�OLFNV��ZHUH�IODJJHG�DQG�PDSSHG�XVLQJ�KDQGKHOG�JOREDO�SRVLWLRQLQJ�V\VWHPV
�*36���6FRXW�PRGHO���$Q\�EXUURZV�RU�GHVHUW�WRUWRLVHV�REVHUYHG�ZHUH�IODJJHG��
63(&,(6�&216,'(5('

'HVHUW�7RUWRLVH

'LVWULEXWLRQ

7KH�GHVHUW�WRUWRLVH��*RSKHUXV�DJDVVL]LL��LV�IHGHUDOO\�DQG�VWDWH�OLVWHG�DV�WKUHDWHQHG�XQGHU�WKH�IHGHUDO�DQG
VWDWH� (QGDQJHUHG� 6SHFLHV� $FWV�� � ,W� LQKDELWV� WKH� 0RMDYH�� &RORUDGR�� DQG� 6RQRUDQ� 'HVHUWV� LQ� WKH
VRXWKZHVWHUQ�8QLWHG�6WDWHV�DQG�DGMDFHQW�0H[LFR���7KH�0RMDYH�SRSXODWLRQ�RFFXSLHV�WKRVH�SRUWLRQV�RI
WKH�0RMDYH� DQG�&RORUDGR�'HVHUWV� QRUWK� DQG�ZHVW� RI� WKH�&RORUDGR� 5LYHU� LQ� VRXWKZHVWHUQ�8WDK�
QRUWKZHVWHUQ�$UL]RQD��VRXWKHUQ�1HYDGD��DQG�&DOLIRUQLD�� �7KH�GHVHUW�WRUWRLVH�LV�WKH�RQO\�QDWXUDOO\
RFFXUULQJ�WRUWRLVH�LQ�WKH�0RMDYH�'HVHUW���$�TXHU\�RI�WKH�&1''%�UHWXUQHG�QR�UHFRUGV�IRU�GHVHUW�WRUWRLVH
LQ� WKH�6DQIRUG�TXDGUDQJOH�� LQ�ZKLFK�WKH�SURSRVHG�SURMHFW�RFFXUV��KRZHYHU�� WKH�&1''%�OLVWV���
RFFXUUHQFHV�RI�WKLV�VSHFLHV�ZLWKLQ�WKH�6WDWH�RI�&DOLIRUQLD��DOO�RI�ZKLFK�DUH�SUHVXPHG�H[WDQW� � ��&1''%
RFFXUUHQFHV�RI�WKLV�WD[RQ�DUH�GLVWULEXWHG�DPRQJ�WKH�IROORZLQJ�FRXQWLHV��,Q\R��.HUQ��6DQ�%HUQDUGLQR�
/RV�$QJHOHV��5LYHUVLGH��DQG�,PSHULDO���7KH�WKUHH�QHDUHVW�NQRZQ�RFFXUUHQFHV�WKDW�VLWH�GHVHUW�WRUWRLVH
GHQVLWLHV�WR�WKH�SURSRVHG�SURMHFW�LQFOXGH�WKH�VRXWK�HQG�RI�/XFHUQH�9DOOH\�QRUWK�RI�WKH�/DYD�0RXQWDLQV
LQ� ����� �6SDQJOHU�+LOOV� (DVW� DQG�:HVW�� %ODFN�+LOOV��:HVW� RI� %ODFN�+LOOV�� .OLQNHU�0RXQWLDQ�� DQG
&KULVWPDV�&DQ\RQ�TXDGUDQJOHV���ZKLFK�LV�DSSUR[LPDWHO\����PLOHV�QRUWKHDVW�RI�WKH�SURSRVHG�SURMHFW�
DQG�LQ�)UHPRQW�9DOOH\�VRXWK�WR�WKH�YLFLQLW\�RI�$GHODQWR�DQG�+LJKZD\����HDVW�WR�&DOLFR�0RXQWDLQV��LQ
���������TXDGUDQJOHV��FHQWHUHG�RQ�WKH�%DUVWRZ�DUHD���ZKLFK�LV�DSSUR[LPDWHO\����PLOHV�VRXWKHDVW�RI
WKH�SURSRVHG�SURMHFW�
'HVFULSWLRQ

7KH�GHVHUW�WRUWRLVH�LV�GLVWLQJXLVKHG�IURP�RWKHU�VSHFLHV�RI�WRUWRLVH�E\�D�FRPELQDWLRQ�RI�FKDUDFWHULVWLFV�
'HVHUW�WRUWRLVH�DGXOWV�FDQ�PHDVXUH�XS�WR����LQFKHV�LQ�VKHOO�OHQJWK�DQG�KDYH�D�ZHGJH�VKDSHG�KHDG�ZLWK
D�KLJK�GRPHG�FDUDSDFH���'HVHUW�WRUWRLVHV�ZHLJK�DSSUR[LPDWHO\���WR����SRXQGV���7KH�GHVHUW�WRUWRLVH
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SRVVHVVHV�DQ�LQWHUKXPHUDO�VHDP�ORQJHU�WKDQ�WKH�LQWHJXODU�VHDP��D�VLQJOH�WULDQJXODU�D[LOODU\�VFDOH��DQG
GLVWDQFH�IURP�EDVH�RI�ILUVW�FODZ�WR�IRXUWK�FODZ�LV�HTXDO�WR�WKH�IRUHIRRW�DQG�KLQGIRRW�
+DELWDW�$VVRFLDWLRQV

7KH�GHVHUW�WRUWRLVH�FDQ�EH�IRXQG�SULPDULO\�ZLWKLQ�FUHRVRWH�EXVK�VFUXE�YHJHWDWLRQ��EXW�DOVR�LQ�VXFFXOHQW
VFUXE��FKHHVHEXVK�VFUXE��EODFNEXVK�VFUXE��KRSVDJH�VFUXE��VKDGVFDOH�VFUXE��PLFURSK\OO�ZRRGODQG��DQG
0RMDYH�VDOWEXVK�DOOVFDOH�VFUXE�� �'HVHUW� WRUWRLVHV�VXUYLYH�DQG�UHSURGXFH�LQ� WKHVH�YHJHWDWLRQ�W\SHV
ZKHUH�WKHLU�EDVLF�KDELWDW�UHTXLUHPHQWV�DUH�PHW���7KHVH�HQYLURQPHQWDO�H[WUHPHV�DUH�VXLWDEOH�VXEVWUDWHV
IRU�EXUURZLQJ�DQG�QHVWLQJ�DQG�DGHTXDWH�DUHDV�IRU�PRYHPHQW�DQG�GLVSHUVDO���'HVHUW�WRUWRLVHV�RFFXU
PRVW�FRPPRQO\�RQ�JHQWO\�VORSLQJ� WHUUDLQ�ZLWK�VRLOV� UDQJLQJ� IURP�VDQG� WR�VDQG\�JUDYHO�DQG�ZLWK
VFDWWHUHG�VKUXEV��DQG�ZKHUH�WKHUH�LV�DEXQGDQW�LQWHU�VKUXE�VSDFH�IRU�JURZWK�DQG�KHUEDFHRXV�SODQWV�
6SDFH�8VH

'HVHUW� WRUWRLVHV�VSHQG�PXFK�RI� WKHLU� OLYHV� LQ�EXUURZV�� �'XULQJ� ODWH�ZLQWHU�DQG�HDUO\�VSULQJ�� WKH\
W\SLFDOO\�HPHUJH�WR�PDWH�DQG�IHHG���7KH\�UHPDLQ�DFWLYH�GXULQJ�WKH�VSULQJ�DQG�VRPHWLPHV�HPHUJH�IURP
WKHLU�EXUURZV�DIWHU�VXPPHU�VWRUPV�
5HSURGXFWLRQ

'HVHUW�WRUWRLVHV�H[SHULHQFH�GHOD\HG�VH[XDO�PDWXULW\�DQG�ORQJ�OLIH��RWKHUZLVH�NQRZQ�DV�.�VWUDWHJLVWV�
7KH\�UHDFK�VH[XDO�PDWXULW\�DW�DSSUR[LPDWHO\���WR���\HDUV�RI�OLIH���0DWLQJ�W\SLFDOO\�RFFXUV�IURP�$XJXVW
WKURXJK�2FWREHU���7KH\�OD\�DSSUR[LPDWHO\���WR���HJJV�DQG�LQFXEDWLRQV�ODVW�IRU����WR�����GD\V���%LUWK
LQWHUYDOV�UDQJH�IURP���WR���WLPHV�SHU�\HDU� 
 �
)RRG�+DELWV

'XULQJ�SHULRGV�RI�DFWLYLW\��GHVHUW�WRUWRLVHV�HDW�D�YDULHW\�RI�KHUEDFHRXV�YHJHWDWLRQ�SULPDULO\�FRQVLVWLQJ
RI�JUDVVHV�DQG� IORZHUV�RI� DQQXDO�SODQWV�� � ,Q�SHULRGV�RI�KDUVK�RU�XQXVXDOO\�GU\�FRQGLWLRQV�� GHVHUW
WRUWRLVHV�FDQ�UHWUHDW�WR�EXUURZV�ZKHUH�WKH\�ORZHU�WKHLU�PHWDEROLVP�DQG�ORVV�RI�ZDWHU�DQG�FRQVXPH
YHU\�OLWWOH�IRRG�
5(68/76

3ODQW�&RPPXQLWLHV�3URYLGLQJ�3RWHQWLDOO\�6XLWDEOH�+DELWDW

7KH�SURSRVHG�SURMHFW�VWXG\�DUHD�VXSSRUWV�WKH�IRXU�SODQW�FRPPXQLWLHV�OLVWHG�EHORZ��$WWDFKPHQW���
3ODQW�&RPPXQLWLHV�0DS��

� ��������DFUHV�RI�0RMDYH�&UHRVRWH�%XVK�6FUXE��(OHPHQW�&RGH�������



� 5�)��+ROODQG���������3UHOLPLQDU\�'HVFULSWLRQV�RI�WKH�7HUUHVWULDO�1DWXUDO�&RPPXQLWLHV�RI�&DOLIRUQLD���1RQ�*DPH
+HULWDJH�3URJUDP���6DFUDPHQWR��&$��&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�*DPH�
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� �������DFUHV�RI�-RVKXD�7UHH�:RRGODQG��(OHPHQW�&RGH�������
� ��������DFUHV�RI�'HVHUW�6DOWEXVK�6FUXE��(OHPHQW�&RGH�������
� �������DFUHV�RI�'HYHORSPHQW

0RMDYH�&UHRVRWH�%XVK�6FUXE��(OHPHQW�&RGH���������D�VWDWH�GHVLJQDWHG�VHQVLWLYH�SODQW�FRPPXQLW\�
FRQVLVWV�RI�VKUXEV�XVXDOO\�����WR���PHWHUV�LQ�KHLJKW�DQG�ZLGHO\�VSDFHG�ZLWK�EDUH�JURXQG�EHWZHHQ
SODQWV�� � ,W� RFFXUV� LQ� DUHDV� RI�ZHOO�GUDLQHG� VHFRQGDU\� VRLOV� RQ� VORSHV�� IDQV�� DQG� YDOOH\V�� �0RMDYH
&UHRVRWH�6FUXE�FRUUHVSRQGV�WR�WKH�&UHRVRWH�%XVK�6HULHV�DV�GHVFULEHG�E\�6DZ\HU�DQG�.HHOHU�:ROI�
UHIHUHQFHG�DERYH��0RMDYH�&UHRVRWH�%XVK�6FUXE�LV�WKH�GRPLQDQW�SODQW�FRPPXQLW\�LQ�WKH�VXUYH\�DUHD�
3ODQW�VSHFLHV�LGHQWLILHG�RQ�VLWH�WKDW�DUH�UHSUHVHQWDWLYH�RI�WKH�0RMDYH�&UHRVRWH�%XVK�6FUXE�FRPPXQLW\
LQFOXGH�FUHRVRWH��EXUUR�ZHHG��EXUUREUXVK����JROGHQ�FKROOD��2SXQWLD�HFKLQRFDUSD���KRSVDJH��0RUPRQ
WHD��VDOWEXVK��KRUVHEUXVK��7HWUDG\PLD���DQG�ER[WKRUQ��/\FLXP�FRRSHUL��
'HVHUW� 6DOWEXVK� 6FUXE� �(OHPHQW� &RGH� ������� LV� D� FRPPXQLW\� RI� XVXDOO\� ORZ�� JUD\LVK�� DQG
PLFURSK\OORXV�VKUXEV�����WR���PHWHU�LQ�KHLJKW��ZLWK�VRPH�VXFFXOHQW�VSHFLHV��3ODQWV�DUH�ZLGHO\�VSDFHG
ZLWK�EDUH�JURXQG�EHWZHHQ�DQG�VWDQGV�DUH�W\SLFDOO\�GRPLQDWHG�E\�D�VLQJOH�VSHFLHV�RI�VDOWEXVK��$WULSOH[
VS�� � ���'HVHUW�6DOWEXVK�6FUXE�FRUUHVSRQGV�WR�WKH�$OOVFDOH�6HULHV�DQG�LQ�SDUW�WR�WKH�)RXUZLQJ�6DOWEXVK
6HULHV� DQG� WKH�PL[HG� 6DOWEXVK� 6HULHV� DV� GHVFULEHG� E\� 6DZ\HU� DQG� .HHOHU�:ROI�� � 3ODQWV� VSHFLHV
LGHQWLILHG� RQ� VLWH� WKDW� DUH� UHSUHVHQWDWLYH� RI� WKH�'HVHUW� 6DOWEXVK� 6FUXE� SODQW� FRPPXQLW\� LQFOXGH
VDOWEXVK��$WULSOH[�SRO\FDUSD��$��FDQHVFHQV���KRSVDJH��EXUUREXVK��&DOLIRUQLD�EXFNZKHDW��(ULJRQXP
IDVFLFXODWXP���0RUPRQ�WHD��DQG�VDOWJUDVV��'LVWLFKOLV�VSLFDWD��
-RVKXD�7UHH�:RRGODQG��(OHPHQW�&RGH��������LV�D�FRPPXQLW\�RI�RSHQ�ZRRGODQG�ZLWK�QXPHURXV
VKUXE�VSHFLHV�EHWZHHQ���DQG���PHWHUV�LQ�KHLJKW���'XULQJ�PRVW�RI�WKH�\HDU��OLWWOH�RU�QR�XQGHUVWRU\�LV
SUHVHQW���6WDQGV�DUH�GRPLQDWHG�E\�QXPHURXV�VSHFLHV�LQFOXGLQJ�VFOHURSK\OORXV�HYHUJUHHQ�WUHHV�DQG
VKUXEV��<XFFD�VS����PLFURSK\OORXV�HYHUJUHHQ�VKUXEV��-XQLSHUXV�VS����VHPLGHFLGXRXV�VKUXEV��(ULRJRQXP
VS��� 7HWUDG\PLD� VS���� VHPLVXFFXOHQWV� �/\FLXP� VS���� DQG� VXFFXOHQWV� �2SXQWLD� VS���� � -RVKXD� 7UHH
:RRGODQG�FRUUHVSRQGV�WR�WKH�-RVKXD�7UHH�VHULHV�DV�GHVFULEHG�E\�6DZ\HU�DQG�.HHOHU�:ROI���-RVKXD�7UHH
:RRGODQG�RFFXUV�VFDWWHUHG�RYHU�WKH�SURSRVHG�$QQH[DWLRQ�VWXG\�DUHD��3ODQW�VSHFLHV�LGHQWLILHG�RQ�VLWH
WKDW�DUH�UHSUHVHQWDWLYH�RI�WKH�-RVKXD�7UHH�:RRGODQG�SODQW�FRPPXQLW\�LQFOXGH��-RVKXD�WUHH��0RUPRQ
WHD��&DOLIRUQLD�EXFNZKHDW��FUHRVRWH��VSLQ\�ER[WKRUQ��UDEELW�EXVK��&KU\VRWKDPQXV�QDXVHRXV���DQG
KRUVHEUXVK�
'HYHORSHG�LV�QRW�D�SODQW�FRPPXQLW\�DV�GHILQHG�E\�+ROODQG���7KH�GHYHORSHG�DUHDV�ZLWKLQ�WKH�SURSRVHG
$XWRPRWLYH�7HVW�&RXUVH�VLWH�FRQVLVWV�RI�XQLPSURYHG�GLUW�DQG�JUDYHO�URDGZD\V���7KHVH�URDGV�DSSHDU�WR
KDYH�RFFDVLRQDO�XVH�DQG�DOORZ�DFFHVV�WR�WKH�SHULPHWHU�DQG�LQWHULRU�RI�WKH�VLWH��
'HVHUW�7RUWRLVH

7ZR�OLYH�GHVHUW�WRUWRLVHV�ZHUH�REVHUYHG�GXULQJ�GLUHFWHG�VXUYH\V����$GGLWLRQDOO\��D�WKLUG�REVHUYDWLRQ
RI�D�OLYH�GHVHUW�WRUWRLVH�ZDV�PDGH�RQ�$SULO����������GXULQJ�WKH�SHUIRUPDQFH�RI�0RKDYH�JURXQG�VTXLUUHO
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VXUYH\V��UHVXOWV�RI�0RKDYH�JURXQG�VTXLUUHO�VXUYH\V�DUH�UHSRUWHG�VHSDUDWHO\����$OO�REVHUYHG�WRUWRLVHV
VHHPHG�KHDOWK\���7ZR��&ODVV����HLJKW��&ODVV�������&ODVV�������&ODVV����DQG����&ODVV���EXUURZV�ZHUH
REVHUYHG�DQG�PDSSHG�GXULQJ�GLUHFWHG�VXUYH\V��7DEOH�$����6XPPDU\�RI�'HVHUW�7RUWRLVH�2EVHUYDWLRQV�
$WWDFKPHQW����5HVXOWV�RI�'HVHUW�7RUWRLVH�6XUYH\V�0DS����(OHYHQ�FDUFDVVHV�RI�GHDG�WRUWRLVHV�ZHUH�DOVR
REVHUYHG�GXULQJ�GLUHFWHG�VXUYH\V���7KH�DJH�RI�UHPDLQV�FRXOG�QRW�EH�GHWHUPLQHG��DQG�DOO�UHPDLQV�ZHUH
OHIW�ZKHUH�IRXQG���'HVHUW�WRUWRLVH�VFDW�ZDV�DOVR�REVHUYHG���

7$%/(�$��
6800$5<�2)�'(6(57�72572,6(�2%6(59$7,216�

2%6(59$7,21�7<3( 727$/�180%(5�2)
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2%6(59$7,21�&/$66

,QGLYLGXDOV � 1�$
%XUURZV ��� &ODVV�� � ����

&ODVV�� � ����
&ODVV�� � �����
&ODVV�� � �����
&ODVV�� � �����
7RWDO������

&DUFDVVHV�6FXWHV �� &ODVV�� � ����
&ODVV�� � ����
&ODVV�� � �����

6FDW ���VRPH�EXUURZ�REVHUYDWLRQV
KDYH�VFDW�DV�ZHOO�

&ODVV�� � ����
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APPENDIX D 
SPECIES ACCOUNTS FOR HOOVER’S 

 WOOLLY-STAR AND DESERT TORTOISE 
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6
CDFG, June 2002.

7
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8
Amy Kasameyer, Personal Communication. 23 September 2002. CDFG.

SPECIES ACCOUNT

Hoover's woolly-star (Eriastrum hooveri)

Information on the distribution, taxonomy, ecology, and reproductive biology of Hoover’s woolly-star
was gathered from the U.S. Fish and Wildlife Service (USFWS), U.S. Department of Agriculture Forest
Service, California Department of Fish and Game (CDFG), Bureau of Land Management (BLM),
California Native Plant Society (CNPS), peer-reviewed  and gray literature, herbarium records from
Rancho Santa Ana Botanic Gardens (RSABG), Claremont, CA, and consultation with botanists at
USFWS, Sacramento, CA, BLM, Bakersfield, CA, and RSABG, Claremont, CA.

Status
Hoover’s woolly-star was listed July 19, 1990 as a threatened species under the Endangered Species
Act of 1973.1  On March 6, 2001 the U.S. Fish and Wildlife Service submitted a proposal to delist
Hoover’s woolly-star.2  The current action status remains as a proposed rule.3  CDFG ranks Hoover’s
woolly-star as a S3.2, threatened having 3,000 -10,000 individuals.4  The CNPS describes Hoover’s
woolly-star as a List 4 (plants of limited distribution) species with R-E-D Code 1-2-3.5  According to the
most recent published literature by CDFG6 and CNPS7, Hoover’s woolly-star is: (1) rare, but found in
sufficient numbers and distributed widely enough that the potential for extinction is low at this time,
(2) endangered in a portion of its range, and (3) endemic to California.  Occurrences of Hoover’s
woolly-star are no longer included in the CNDDB (as of July 1999) because this database  does not
publish records for CNPS List 4 species.8

Habitat Requirements
Hoover's woolly-star is an annual herb that inhabits a wide variety of plant communities including
alkali sinks and washes, annual grasslands, Suaeda scrub, valley saltbush scrub, interior coast range
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Bakersfield, CA, Unpubl. Rep., 116 pp. + maps.

11
T.M. Sandoval and E.A. Cypher, 21 September 2002. “Hoover’s woolly-star (Eriastrum

hooveri).”Available at: arnica.csustan.edu/esrpp/hoovers.htm. (Last Updated 18 April 1997).

12
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13
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17
Russ Lewis, 18 September 2002. Personal Communication. BLM.

18Steve Boyd  and J. Mark Porter,1999. Noteworthy Collections. California, Eriastrum hooveri (Jepson)

H. Mason (POLEMONIACEAE). Madroño, 46(4): 215-216.

19USFWS, 6 March 2001.

saltbush scrub, and Juniper woodland.9  Companion plants include common saltbush (Atriplex
polycarpa), matchweed (Gutierrezia bracteata), desert tea (Ephedra californica), cheesebush
(Hymenoclea salsola), and Kellog's tarweed (Hemizonia kelloggi),10 but shrub cover in occupied
habitat is typically less than 20%.11  Hoover's woolly-star generally favors stabilized silty to sandy soils
having noticeably higher quartz content, a low cover of competing herbaceous vegetation, and the
presence of crytogamic crusts.12  Clay or shaly soils appear not to be preferred.13  Reported elevations
for Hoover's woolly-star range from 315 to 2,960 feet.14  Populations occur on slopes, ridgetops,
alluvial fans, and previously disturbed surfaces such as dirt roads, powerline corridors, and old
firebreaks.15  Hoover's woolly star seedlings emerge from January until mid-April and flower between
March and June.  Seeds are primarily dispersed by wind.  Dead stems may persist until the next
growing season,16 or until sufficient rains cause disarticulation.17

Distribution

Hoover's woolly-star is endemic to the southern San Joaquin Valley and southern inner Coast Ranges
of Fresno, Kings, Kern, Santa Barbara, San Benito, San Luis Obispo, and Tulare counties.18  Historically,
prior to 1986, Hoover's woolly-star was known from 19 sites in San Luis Obispo, Kern, Fresno, and
Santa Barabara Counties.19  Most of these sites occurred on the San Joaquin and Cuyama Valley floors
or on land known as the Naval Petroleum Reserve, administered by the U.S. Department of Energy.
Between 1986 and the  time of listing in 1990, 118  populations existed, but were considered
threatened by various human activities.  Since 1990, surveys have shown Hoover's woolly-star to be
more abundant and widespread than originally reported.  The Bureau of Land Management estimates
1, 056 occupied sites approximating 2,426 acres from the upper Cuyama Valley near Ventucopa, Santa
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Barbara County, northward to the Panoche Hills in San Benito County.20,21,22  Within this range,
Hoover's woolly-star occurs in 42 U.S. Geological Survey quadrangles within Kings, Kern, San Louis
Obispo, Santa Barbara, San Benito, and Fresno Counties.23  A recent documented occurrence of
Hoover's woolly-star in Los Angeles County marks the first record for this county and for the Mojave
Desert.24  The Los Angeles County (Antelope Valley) populations are located along the southwestern
portion of the Rosamond Dry Lake basin, especially within the floodplain of Amargosa Creek and other
drainages originating north of the Liebre Mountains.  The Antelope Valley populations are
approximately 87 miles (140 km) southeast of the nearest populations in Kern County and may likely
represent another distinct population system.25 Currently, the population structure of Hoover's
woolly-star is characterized as comprising four metapopulations: (1) Kettleman Hills in Fresno and
Kings counties; (2) Carrizo Plain-Elkhorn Plain-Temblor Range-Caliente Mountains-Cuyama
Valley-Sierra Madre Mountains in San Luis Obispo, Santa Barbara and exteme western Kern counties;
(3) Lokern-Elk Hills-Buena Vista Hills-Coles Levee-Taft-Maricopa areas of Kern County; and (4)
Antelope Plain-Lost Hills-Semitropic Ridge region of Kern County.26

Hoover's woolly-star is now known to be “locally common” in the eastern Antelope Valley27, and has
been recently reported in Rosamond28, 13 miles from the project site. The Antelope Valley populations
are approximately 20 miles (32 km) southwest from the proposed project site and are geographically
separated by the Rosamond Hills to the north and northeast. Even within its known occupied range,
under ideal soil conditions, and with the presence of associated plant species, Hoover's woolly-star
may not be present in areas where it is predicted to occur.29



Desert Tortoise
Gopherus agassizii

Author: William I. Boarman
U.S. Geological Survey
Western Ecological Research Center
5745 Kearny Villa Road, Suite M
San Diego, California 92123

Legal Status: Federal - Threatened
State - Threatened

General Distribution: The desert tortoise is widely distributed throughout major portions of the
Mojave and Sonoran deserts of California, Nevada, Utah, Arizona, Sonora, and Sinaloa.
Genetic, morphological, ecological, and behavioral features suggest an evolutionary divergence
between the tortoises found south and east of the Colorado River (“Sonoran population”), and
those found north and west of the river (“Mojave population;” Lamb et al. 1989). The latter is
the population Federally and State-listed as threatened. This population will be referred to in the
remainder of this account. The majority of animals in the Mojave population occur at variable
densities in six distinct population segments (i.e., evolutionarily significant units), each identified
in the Recovery Plan for desert tortoises as separate Recovery Units (USFWS 1994).

Distribution in the WMPA: One major segment of the Mojave population of the desert tortoise
occurs almost entirely within the WMPA and is called the West Mojave Recovery Unit (USFWS
1994). Tortoises in the West Mojave Desert are divided into four not entirely separate
subpopulations: Ord-Rodman, Superior-Cronese, Fremont-Kramer, Joshua Tree (see USFWS
1994 for detailed descriptions). Population densities within these areas are variable and patchy
varying from 0-250/mi2 (0-155/km2; Berry and Nicholson 1984). Within each subsegment,
tortoise density is highly heterogeneous with clusters of high densities (perhaps several hundred
hectares in size) surrounded by areas of rather low densities in seemingly suitable habitat.
Tortoises occur outside of these four subsegments, but at very low densities (i.e., 0-20/mi2 (0–
12/km2; Berry and Nicholson 1984).

Natural History: The desert tortoise is a medium-sized, terrestrial turtle in the family
Testudinidae. The shell is light brown to very dark brown with brown to orange or yellow in the
centers of scutes, particularly in young animals. The skin is dry and scaly with thick, stumpy,
elephantine hind legs. A strong projection, the gular horn, located at the anterior end of the
plastron, is most pronounced in adult males. Adult males also have shorter claws, longer, thicker
tails, a concave plastron, and pronounced chin glands. They weigh 0.04-10+ lbs (20-5000+ g)
and range in size from about 1.4 inches (35 mm; carapace length) at hatching to 11-16 inches
(280-400 mm; carapace length) as adults. No other terrestrial turtle occurs within the range of
the desert tortoise.

Desert tortoises are long lived with delayed sexual maturity. Some individuals begin
reproducing when 7.4 inches (180 mm) long (median carapace length, MCL), which they attain
when about 12-15 years old. The majority do not begin reproducing until they reach 8.2 inches
(208 mm; approximately 12-20 years old; Turner and Berry 1984, Turner et al. 1986).
Maximum longevity in the wild is likely to be about 50 to 70 years, the norm being 25 to 35
years (Germano 1992, 1994). The average clutch size is 4.5 eggs (range 1-8), with 0-3 clutches
deposited per year (Turner et al. 1986). Clutch size and number probably depend on female size,



water, and annual productivity of forage plants in the current and previous year (Turner et al.
1984, 1986; Henen 1997). The ability to alter reproductive output in response to resource
availability may allow individuals more options to ensure higher lifetime reproductive success.
The interaction of longevity, late maturation, and relatively low annual reproductive output
causes tortoise populations to recover slowly from natural or anthropogenic decreases in density.
To ensure population stability or increase, these factors also require relatively high juvenile
survivorship (75-98% per year), particularly when adult mortality is elevated (Congdon et al.
1993).

Most eggs are laid in spring (Apr -Jun) and occasionally in fall (Sept-Oct). Eggs are laid
in sandy or friable soil, often at the mouths of burrows. Hatching occurs 90-120 days later,
mostly in late summer and fall (mid Aug-Oct). Eggs and young are untended by the parents.
Tortoise sex determination is environmentally controlled during incubation (Spotila et al. 1994).
Hatchlings develop into females when the incubation (i.e., soil) temperature is greater than 89.3/

F (31.8/ C) and males when the temperature is below that (Spotila et al. 1994). Mortality is
higher when incubation temperatures are greater than 95.5/ F (35.3/ C) or less than 78.8/ F
(26.0/ C). The sensitivity of embryonic tortoises to incubation temperature may make
populations vulnerable to unusual changes in soil temperature (e.g., from changes in vegetation
cover), but there are no data available from the field that can be used to test this hypothesis.

Tortoise activity patterns are primarily controlled by ambient temperature and
precipitation (Nagy and Medica 1986, Zimmerman et al. 1994). In the East Mojave and
Colorado Deserts, annual precipitation occurs in both summer and winter, providing food and
water to tortoises throughout much of the summer and fall. Most precipitation occurs in winter
in the West Mojave Desert resulting in an abundance of annual spring vegetation, which dries up
by late May or June. Tortoises in this region are primarily active between May and June, with a
secondary activity period from September through October. Tortoises may also be active during
periods of mild or rainy weather in summer and winter. During inactive periods, tortoises
hibernate, aestivate, or rest in subterranean burrows or caliche caves, and spend approximately
98% of the time in these cover sites (Marlow 1979, Nagy and Medica 1986). During active
periods, they usually spend nights and the hotter part of the day in their burrow; they may also
rest under shrubs or in shallow burrows (called pallets). Tortoises use an average of 7-12
burrows at any given time (Barrett 1990, Bulova 1994, TRW Environmental Safety Systems Inc.
1997); some burrows may be used for relatively short periods of time and then are replaced by
other burrows. Tortoises sometimes share a burrow with several other tortoises (Bulova 1994).

Tortoises eat primarily annual forbs, but also perennials (e.g., cacti and grasses). Forage
species selected by tortoises in the west Mojave Desert include: Astragalus didymocarpus.
Astragalus layneae, Camissonia boothii, Euphorbia albomarginatus, Lotus humistratus, and
Mirabilis bigelovii (Jennings 1993). In the east Mojave Desert, tortoises showed a preference
for Camissonia boothii, Cryptantha angustifolia, Malacothrix glabrata, Opuntia basilaris,
Rafinesquia neomexicana, Schismus barbata, Stephanomeria exigua and other species (Avery
1998). On rare occasions they have been observed eating other items such as caterpillars,
lizards, and cow dung, but these make up a very small proportion of their diets (Jennings 1993,
Esque 1994, Avery 1998). Although they will eat exotic plants, tortoises generally prefer native
forbs when available (Jennings 1993, Avery 1998, cf. Esque 1994). The dietary preference may
place them at a nitrogen and water deficit. Droughts frequently occur in the desert, resulting in
extended periods of low water availability. Periods of extended drought place tortoises at even
greater water and nitrogen deficit than during moderate or high rainfall years (Peterson 1996,
Henen 1997). During a drought, more nitrogen than normal is required to excrete nitrogenous



wastes, thus more rapidly depleting nitrogen stored in body tissues. Plants also play important
roles in stabilizing soil and providing cover for protection from predators and heat.

The tortoise mating system is probably polygynous, and may be polyandrous, although
DNA fingerprinting to analyze patterns of paternity has not been conducted. Choice of mate is
mediated by aggressive male-male interactions and possibly by female choice (Niblick et al.
1994). Recent findings indicate that tortoises in the West Mojave Desert may exhibit prebreeding
dispersal movements, typical of other vertebrates, ranging from 1 to 10 miles (0.6-16km) away in a
single season (Sazaki et al. 1995). The advantage of pre-breeding dispersal may
be to find a more favorable environment (physical, biotic, social) in which to reproduce.
However, the risk is increased mortality from predation, exposure, starvation, or anthropogenic
factors (e.g., motor vehicle mortality). 

Tortoise activities are concentrated in core areas, known as home ranges. These home ranges
overlap; because tortoises do not defend a specific, exclusive area, they do not maintain territories.
Home range sizes have been measured at 10-450 acres (4-180 hectares) and vary with sex, age,
season, and density or availability of resources (USFWS 1994). Whereas home range sizes may
vary from year to year, it is not known at what rate tortoises change their home range location and
size over the course of their life. Over their entire life span, an individual tortoise may require
considerably larger areas than that used in individual years. 

There are many natural causes of mortality, but their extents are difficult to evaluate and vary from
location to location. Several native predators are known to prey on tortoise eggs, hatchlings,
juveniles, and adults including: coyote (Canis latrans), kit fox (Vulpes macrotis),badger (Taxidea
taxus), skunks (Spilogale putorius), common ravens (Corvus corax), golden eagles (Aquila
chrysaetos), and Gila monsters (Heloderma suspectum). Additional natural
sources of mortality to eggs, juvenile, and adults may include desiccation, starvation, being
crushed (including in burrows), internal parasites, disease, and being turned over onto their backs
during fights or courtship (Luckenbach 1982, Turner et al. 1987, pers. obs.). There are little data
available to evaluate the relative contributions any of these factors make to natural mortality in
undisturbed tortoise populations. Population models indicate that for a stable population to
maintain its stability, on average, no more than 25% of the juveniles and 2% of the adults can die
each year (Congdon et al. 1993, USFWS 1994). However, adult mortality at one site in the West
Mojave was 90% over a 13-year period (Berry 1997). Morafka et al. (1997) reported 32%
mortality over five years among free-ranging and semi-captive hatchling and juvenile tortoises
(up to 5 years old) in the West Mojave. When the 26 that were known to have been preyed on by
ravens were removed from the analysis, mortality dropped to 24%. Turner et al. (1987) reported
an average annual mortality rate of 19 - 22% among juveniles over a nine year period in the East
Mojave.

Habitat Requirements: Vegetation and topography in tortoise habitat within the WMPA are
variable. The greatest population densities in the WMPA are found in creosote bush scrub with
lower densities occurring in Joshua tree woodland and Mojave-saltbush-allscale scrub. Major
topographical features used by tortoises include flats, valleys, bajadas, and rolling hills generally
from 2000-3300 ft (600-1000 m) in elevation and occasionally above 4100 ft (1250 m; Weinstein
1989). Tortoises typically avoid plateaus, playas, sand dunes, steep slopes (>20%) and areas
with many obstacles to free movement. They prefer surfaces covered with sand and fine gravel
versus course gravel, pebbles, and desert pavement (Weinstein 1989). Friable soil is important
for digging burrows, but when friability (e.g., diggability) is similar, productivity of plants is
more important (Wilson and Stager 1992).



In an attempt to quantify the relationship between tortoise abundance and habitat
characteristics, Weinstein (Weinstein et al. 1987, Weinstein 1989) found habitat to be difficult
and complex to characterize with any accuracy. Food availability, soil diggability, longitude
(higher densities in West Mojave Desert), and degree of stream-washing were the habitat
characteristics that were most useful in discriminating between areas with high densities of
tortoises and those with no tortoises. However, the model was quite poor at classifying into
correct density categories data that were not used in developing the model.

Population Status: It is commonly claimed that tortoise populations have suffered drastic
declines throughout much of the species’ range, but a thorough presentation of these data has
never been published (Bury and Corn 1995). Nonetheless, the cursory published accounts of
tortoise populations in the West Mojave Desert do show significant reductions, at least in that
region (Corn 1994, Berry and Medica 1995). At one site in the Desert Tortoise Natural Area,
north of California City, a loss of approximately 76% was estimated to occur between 1979 and
1992 followed by no apparent change in 1996 (Berry 1997, Brown et al. 1999). A complete
analysis of the existing data is needed. Most of the deaths were thought to be caused by a
respiratory disease (see below).

Threats Analysis: Direct threats to desert tortoise populations are those that immediately affect
survival and reproduction and are much easier to document. Indirect threats are those that may
affect individuals in some less immediate way, such as by reducing food or altering the soil
temperature, which then may affect tortoise reproduction or survival. Indirect threats are often
very difficult to substantiate. Examples of direct threats include: collisions with motorized
vehicles, illegal collecting, and disease. Indirect threats likely affecting tortoise populations
include: habitat loss from construction and agricultural development; habitat alterations from
livestock grazing, recreational activities, atmospheric pollution, global warming, and invasions
of exotic plants.

Two general phenomena are particularly critical to understanding trends in tortoise
populations. Their life history characteristics (e.g., delayed maturation, longevity, low average
annual reproductive output, and highly variable nest success) make them susceptible to increased
mortality and long delays in recovering from catastrophic losses. Additionally, as populations
become increasingly fragmented, the probability of population persistence becomes more
tenuous. When population size is low, inbreeding becomes a potential problem. Smaller
populations also are at an increased risk of extinction from catastrophes (e.g., fires and disease)
and random variation in population parameters, like sex ratio, age class structure, fecundity, and
mortality. Populations can reach non-recoverable levels through fragmentation into smaller
populations (e.g., from highways, utility corridors, and development) and exacerbated mortality
within these fragmented populations.

The relative importance of different threat factors is difficult to rate. First, the cause of
death of animals and how much decline is really attributable to the various indirect causes of
mortality (e.g., habitat alteration) is difficult to determine. Second, too little is known about
several potential threats to evaluate their absolute or relative impacts. Third, determining which
factors cause mortality is very site specific. The following evaluation of the relative importance
of each factor in terms of threat to tortoise population viability in the West Mojave Desert is
based on the available scientific evidence, which is often incomplete. More complete
discussions can be found in Lovich and Bainbridge (1999) and Boarman (2002).

The greatest threats to tortoise populations in the WMPA are probably: disease; the



cummulative effects of habitat loss, degradation, and fragmentation from construction,
urbanization, and development; and a high level of human access to tortoise habitat. Disease,
specifically Upper Respiratory Tract Disease (URTD), may have caused dramatic declines in
some populations (Berry 1997). The causative agent of URTD is the bacterium Mycoplasma
agassizii, which causes lesions in the respiratory tract (Jacobson 1994). Clinical signs of the
disease (e.g., swollen eye lids, nasal discharge, wheezy breath, and in extreme cases, lethargy)
have been found in many animals within populations experiencing high mortality rates and has
been found in some animals prior to death. The introduction, or at least the spread of the disease
in some populations, has been attributed to the release of infected captive animals. Little is
known about the epidemiology of the disease. It is also unclear if the disease is actually lethal
and some apparent recovery has been observed (Brown et al. 1994a,b). Other than preventing
the spread by proper handling of animals by trained workers, nothing is known about how to
reduce the effects of the disease in wild populations. A shell disease, cutaneous dyskeratosis, has
also been identified within tortoise populations. Cutaneous dyskeratosis has been associated
with high mortalities in the Chuckwalla Bench area of the Colorado Desert and may be caused
by a vitamin or mineral deficiency or contact with a natural or anthropogenic toxicant in the
environment (Jacobson et al. 1994, Homer et al. 1998). Little is known about the cause,
epidemiology, or treatment of this shell disease, and its incidence appears to be low in the West
Mojave Desert. 

Habitat loss, degradation, and fragmentation are major problems in the WMPA because of the high
level of human activity. The West Mojave Desert is a growing suburban area, with an increase in
housing, industry, and commercial development in major municipal areas, rural areas, and along
major transportation corridors. The loss of habitat, mortality from increased traffic, reduced quality
of habitat altered by human presence and activity, fragmentation of populations, and the
cumulative effects of other problems associated with humans (e.g., dogs,recreation, utility
corridors, etc.) pose a significant and increasing problem for the viability of tortoise populations
within the WMPA. 

Many of the individual threats discussed below relate to the level of access to tortoise habitat
afforded to people. For instance, illegal collecting of tortoises for food or cultural ceremonies has
been documented on a few occasions by law enforcement officials (USFWS1994). There is ample
evidence that driving off of roads compacts soil and damages vegetation (see “ORV” section,
below). The possibility also exists that tortoises or their burrows may be crushed. Even though off-
road rehicle (ORV) activity on roads may pose little such direct impact to tortoises or their habitat,
the presence of a road poses potential harm to tortoises and their habitat, and the more roads there
are the greater is the proportion of the tortoise population that is under the threat of harmful off-
road activity. Other potentially harmful activities that likely occur in greater numbers near roads
include: mineral exploration, illegal dumping of garbage and toxic wastes, release of ill tortoises,
anthropogenic fire, handling and harassing of tortoises, spread of invasive weeds, and trailing of
sheep (Berry and Nicholson 1984). The threat posed to tortoise populations by each of these
activities likely increases with increased access afforded by the proliferation of roads, even very
lightly traveled ones. Furthermore, some of these individual threats may be relatively low, but their
cumulative impact may be great. 

Several activities may be considered “moderate threats” to tortoise populations in the WMPA
because they cause less direct mortality, are less widespread, are not likely to increase, probably
pose a relatively low to moderate level of risk to tortoises or tortoise populations, or little is known
about their impacts. The importance of each threat varies from place to place. Also, individually,
these threats may be of moderate importance, but their overall cumulative



effects are probably of extreme importance. 

Agriculture. The effect of agriculture on tortoise populations is primarily through the loss of habitat.
When tortoise habitat is converted to agricultural use, it becomes largely unsuitable to tortoises.
Other impacts include the introduction of invasive weeds, facilitation of increases in raven
population, lowering of the water table, production of dust, and possible introduction of toxic
chemicals. 

Fire. Fire is an ever increasing threat to tortoises and their habitat in the WMPA. Fire was
previously rare in the Mojave Desert, but has increased with the proliferation of introduced plants,
particularly the grass red brome (Bromus rubens), which provide fuel for fires. Red brome helps to
spread fire because it is common, tends to grow in large relatively dense mats, and fills the
intershrub spaces, which are largely devoid of much native vegetation (Brooks1998). Fires can
cause direct mortality when tortoises are burned, which can happen both inside and out of
burrows. There are a few documented examples of tortoises being burned by fires (Homer et al.
1988, Esque et al. in press). Other indirect impacts fires may have on tortoise populations include:
1) short-term effect of removing dry and some living forage plants (but this effect is likely short-
term); 2) long-term effects of facilitating proliferation of non-native plants, which are of lower
nutrient value to tortoises (Avery 1995), and may be avoided by them; 3) short-term fragmentation
of tortoise habitat by creating patches of unsuitable habitat, at least on the short term; 4) alteration
of temperature profile from removal shade; 5) loss of shrubs used as daytime or night time cover
sites; and 6) decreased soil stability and increased erosion. 

Landfills. In the West Mojave Desert, there are 13 county-run solid-waste landfills and
an unknown number of unauthorized dumpsites. The potential impacts of landfills on tortoise
populations include: loss of habitat, spread of garbage, introduction of toxic chemicals,
increased road mortality, and proliferation of predatory species. The loss of habitat from landfill
presence and expansion is relatively minor except when viewed in the context of habitat
degradation and fragmentation caused by the myriad human developments that are proliferating
in the desert. The greatest potential impact from landfills is their probable role in facilitating the
increase in populations of predators such as common ravens, and perhaps coyotes. Ravens make
extensive use of landfills for food (Boarman 1993). The food eaten probably supports raven
populations through the summer and winter, when natural resources are in low abundance. As a
result, large numbers of ravens are present at the beginning of the breeding season (Feb-Jun).
Some then move into tortoise habitat, and then nest, raise young, and potentially feed on
tortoises. Predation by ravens is probably relatively low within the immediate vicinity of
landfills because of the low density of tortoises in the vicinity, but predation may increase as
ravens disperse to nest farther from the landfills (Kristan 2001).

Grazing. Grazing by cattle and sheep has several potential direct and indirect effects on
tortoise populations. These include: mortality from crushing of animals or their burrows,
destruction of vegetation, alteration of soil, augmentation of forage (e.g., presence of livestock
droppings, and stimulation of vegetative growth or nutritive value of forage plants), and
competition for food. There is weak evidence for declines in tortoise density directly associated
with grazing, but its evaluation is complicated by the presence of multiple factors affecting
tortoises at most sites and the difficulty of being able to measure accurately tortoise densities to
assay direct effects (Luke et al. 1991, Oldemeyer 1994). There are observations of sheep or
cattle stepping on tortoises or their burrows (Berry 1978, Nicholson and Humphreys 1981, Avery
1998). Cattle may out compete tortoises for some seasonally important forage species (i.e.,
desert dandelions, Malacothrix glabrata; Avery 1998), but the few studies testing for it do not



show strong effects of competition (Tracy 1996). Past studies have shown dietary overlap, a
condition necessary, but not sufficient, to show competition (Avery 1998). There are only two
studies showing sheep and tortoises eat some of the same food items (Hansen et al. 1976,
Nicholson and Humphreys 1981). However, there are no studies that tested if sheep compete
with tortoises for food. If livestock significantly affect tortoise populations, it is most likely
through habitat alteration. Sheep and cattle are known to compact soil, trample vegetation, and
cause observable changes in the composition and structure of the plant and animal communities
(Nicholson and Humphreys 1981, Webb and Stielstra 1979, Berry 1978, Brooks 1995, Avery et
al. in prep.). No evidence is available to indicate that sheep or cattle benefit tortoises by
providing food or improving habitat condition in the Mojave Desert (cf. Bostick 1990).

Military. There are five military bases located within the WMPA. Impacts of military
activities on tortoises vary from base to base, but generally fall into four categories. Four of the
five facilities have large internal support communities, while all five have large operations areas.
Both of these factors result in loss, degradation, and fragmentation of habitat. Each one of the
bases also support local communities (e.g., Barstow, Ridgecrest, Twenty-nine Palms), which also
destroy, degrade, and fragment habitat. Four of the five bases conduct substantial field
maneuvers (e.g., tank operations, detonation of air and ground based explosives) that can result
in direct mortality for tortoises and destruction and degradation of tortoise habitat. The proposed
expansion of Fort Irwin southward will degrade a portion of tortoise habitat used by the
Superior-Cronese population; this proposed expansion may pose the greatest single threat to the
West Mojave tortoise population. An additional, but unexplored, possible impact of military
activity is contamination by toxic chemicals. 

By virtue of the restrictive, secret, or hazardous nature of much of their activities, military bases
sometimes offer a great level of protection to tortoise populations. For example, restrictions on
access to the Precision Impact Range Area at Edwards Air Force Base reduces the amount of human
traffic in the area, which is designated critical habitat. All bases, to some extent, prohibit public
access, which likely results in less ORV activity, shooting, dumping, etc., than on adjacent private
lands. The 44 square miles (71 km2) of NASA’s Goldstone Deep Space installation on Fort Irwin is
a good example of relatively protected habitat where dog tracks, shotgun shells, sheep scat, etc. are
scarce (LaRue pers. comm.). Furthermore, each of the bases is required to develop a Natural
Resource Plan, which must comply with the Endangered Species Act.

Off-road Vehicles. Off-road vehicle (ORV) activities have caused a substantial loss of
tortoise habitat and a reduction in its quality. Competitive events and free play activities cause
destruction and degradation of vegetation, compaction of soil, a reduction in tortoise densities,
and likely crush tortoises and burrows (Davidson and Fox 1974, Vollmer et al. 1976, Adams et
al. 1982, Webb 1983, Bury and Luckenback 1986, Berry 1990 as amended). Some designated
Open (free-play) Areas are in formerly high tortoise density areas, so current ORV activities may
prevent recolonization of former tortoise habitat. Little data are available to evaluate the effects
of light OHV activity on tortoise populations or their habitat, but the direct effects are likely to
be minor if vehicles use designated routes of travel and stay on the roads. Indirect impacts,
which may be substantial, probably occur wherever vehicle access is allowed in tortoise habitat.
These impacts potentially include: soil compaction, vegetation destruction, significant
disturbance of biotic soil crusts (i.e. cryptogams), increased soil destabilization and erosion,
proliferation of non-native weeds, crushing of tortoise and burrows when vehicle leave the road,
shooting and vandalism of tortoises, harming of tortoises or their burrows by dogs, deposition of
garbage, providing food for ravens, and the handling, collecting, or disturbance of tortoises.
Data necessary to evaluate the extent of these effects are not available, although each of these



impacts is to some degree more prevalent in areas with roads than in roadless areas. Berry et al.
(1994) found a negative correlation between off-road vehicle trails and tortoise sign (an index of
tortoise density), although that may be because tortoise sign were obliterated by vehicles or
covered by dust.

Predation. Predation is a naturally-occurring phenomenon. Predation by common ravens
has become a major problem for some tortoise populations. Raven populations are increasing at
a precipitous rate because of resource subsidies (food, water, nesting substrate) that are provided
by increasing human populations (Boarman 1993). Ravens prey on juvenile tortoise (mean size
= 2.7 inches [68.4 mm; range = 1.3-4.9 inches; 33-124 mm]). The remains of juveniles killed by
ravens have been found throughout the WMPA (Berry 1985, Boarman unpubl. data). Between
1968 and 1992, raven populations in the Mojave Desert have increased by over 1000%
(Boarman and Berry 1995), with the highest increases probably occurring in the West Mojave
Desert. This means that every year there are more ravens present in tortoise habitat, thus
increasing the predation pressure on tortoise populations. Predation by domestic dogs (Canis
familiaris) and coyotes are likely depleting some tortoise populations (Berry 1990, as amended,
Bjurlin and Bissonette 2001). Few data are available to evaluate the nature of the problem
caused by these two species, which also benefit from human-based resource subsidies.

Road Mortality. Roads and highways have several impacts on desert tortoise populations
and their habitat (Boarman and Sazaki 1996). Direct impacts include mortality through road
kills and destruction of habitat (including burrows). On a series of annual surveys, Boarman and
Sazaki (1996) found an average of one dead tortoise (mostly adults and subadults) per year for
every two miles of highway. This was a conservative estimate of the incidence of road kill along
California State Highway 395. Indirect effects include degradation of habitat because the roads
serve as corridors for dispersal of invasive weeds, predators, development, recreation, and other
anthropogenic sources of impact. They also fragment the habitat and populations and alter the
sheet flow dynamics of rain water runoff. Tortoise and other animal road kills are also an
important source of food for ravens, probably facilitating raven survival and population
increases, and as such, roads are another indirect source of mortality to tortoises.

Utility Corridors. Corridors formed by utility and energy rights-of-way cause linear
impacts to tortoise populations and may have far reaching impacts well beyond those of many
point sources of impacts (e.g., developments). Far more tortoise home ranges are traversed by a
narrow linear corridor than by a more condensed non-linear project of similar acreage. Further,
Olson (1996) reported that the construction of a natural gas pipeline had the greatest impact on
tortoises and habitat, construction of a transmission line had intermediate impacts, and a fiber
optic line was the most benign. Of 53 tortoises reported accidentally killed during
implementation of 171 biological opinions in California and Nevada between 1989 and 1995, 41
of them (77%) were found dead on two linear projects, including the Mojave-Kern Pipeline and
Meade-Adelanto Transmission Line (Circle Mountain Biological Consultants. 1996).
Considerable habitat destruction or alteration occurs when pipelines and power lines are
constructed, and the impacts are repeated as maintenance operations, new pipelines, or new
power lines are placed along existing corridors. Pits left open for pipe installation or
maintenance may serve as traps for tortoises and other animals (Olson et al. 1993). The habitat
conversions during early stages of post-construction succession not only preclude use by
tortoises, but may function to inhibit or reduce dispersal across the corridor, thus effectively
fragmenting a previously intact population. Furthermore, the presence of utility towers in areas
otherwise devoid of other raven nesting substrates (e.g., joshua trees, palo verdes, cliffs), may
introduce heavy predation to an area previously largely immune to this activity.



Low-level Impacts. Several additional anthropogenic activities also impact tortoise
populations, but may be of lesser concern because the amount of area (hence, number of
tortoises) impacted is small, total effect or probability of effect on impacted animals is low, our
knowledge of the potential effects is low, or our ability to control them is largely non-existent.
These include: illegal collecting, energy and mineral development, uncontained refuse, handling
and manipulating tortoises, noise, non-motorized recreation, and vandalism. Although many
tortoises probably die from it (Peterson 1994, 1996) drought is also considered a low level of
threat because, although it may confound the effects of anthropogenic factors, it is a natural
phenomenon and there is virtually nothing that can be done directly to minimize its effects.

Biological Standards: Based on a series of Population Viability Analyses (PVA), the recovery
plan for the desert tortoise (USFWS 1994) recommended that several areas of approximately
1000 mi2 (1610 km2) of tortoise habitat be conserved and managed for tortoise recovery. A PVA
is a process that uses information on the special genetic and demographic traits of small
populations to predict the probability of extinction over a given period of time. It is wise to set
recovery goals (target number of individuals) that have relatively low probabilities of extinction.
These analyses resulted in a series of conditions for the viability of populations for a period of
500 years (20 tortoise generations), and were based on several conditional assumptions.

Condition 1. A genetically viable population of desert tortoises must be composed of at
least 5000 adults. This condition is based on two major assumptions: 1) 500 individuals
(adults) of any species must actively and successfully reproduce and pass genes onto the next
generation to maintain sufficient genetic heterogeneity (Franklin 1980, USFWS 1994; cf.
Dawson et al. 1986, Lande and Barrowclough 1987) and 2) only 10% of the adult population
actually contributes to future generations (Ryman et al. 1981, Shull and Tipton 1987,
USFWS 1994).

Condition 2. A demographically viable population of desert tortoises must be composed
of at least 50,000 adults to cushion it against environmental stochasticity (variation in
population growth rates). This condition is based on several assumptions (USFWS 1994):
1) the average growth rate for tortoise populations is 0.985 (which actually represents an
overall decline and is based on data collected between 1979 and 1989 from 13 tortoise
populations throughout the Mojave Desert), 2) standard deviation in annual growth rate is
0.096 (20% higher than measured between 1979 and 1989 to account for greater observed
and hypothesized variation than existed during those ten years), 3) environmental and
population conditions (other than variance in population growth rates) between 1979 and
1989 are applicable for the next 500 years. It should be noted that catastrophes (e.g., disease,
drought, major habitat destruction) were not included, the 20% increase in variation in
population growth rate resulted in 250% increase in the minimum viable population size
estimated, and two of the PVAs indicated that increasing population growth rates (by
reducing mortality or increasing reproduction) to near 1.0 are very important for raising the
probability of population persistence.

Condition 3. A viable population of desert tortoises must maintain an average
minimum density of 10 adults per mi2 (6 per km2). This minimum number ensures that
adults have ample opportunity to encounter likely mates. This condition assumes that 1)
space requirements for finding a mate can be based on years of greatest home range sizes
(years with low forage production) and is approximately 125 acres (50 hectares), 2) male
home ranges show little overlap with neighboring males, and 3) adult male to adult female
ratio is 1:1. If these assumptions are met, every female is likely to encounter a male at least



in years of low forage production.

Condition 4. Each reserve should contain a minimum of 1000 mi2 (1610km2) of tortoise
habitat. This condition assumes that 1) 5000 adult tortoises are required to maintain a
genetically viable population (Condition 1, above), 2) adult tortoises must exist at an average
density of 10/mi2 (6/km2; Condition 3, above), and 3) tortoise habitat and presence are
patchy, thus some areas would contain lower densities of tortoises. This space requirement is
inadequate to ensure viability based on demographic considerations (Condition 2, above),
which requires 5000 - 10,000 mi2 (8050-16,100 km2) of tortoise habitat and as such is
optimistic and makes recovery dependent on Condition 5, below.

Condition 5. Modern principles of preserve design should be employed when
developing reserves. This condition assumes that populations are at a lower risk of
extinction when: 1) reserves have low perimeter relative to area (i.e., approaching circular
shape), 2) there is low fragmentation of reserves (hence, populations), 3) dispersal occurs
among multiple reserves, and 4) there are two or more reserves for the species. The
Recovery Plan recommends that there be three reserves (Desert Wildlife Management Areas,
DWMAs) in the West Mojave Desert, each containing approximately 1000 mi2 (1610 km2)
of tortoise habitat and that areas of suitable habitat be maintained between the three DWMAs
to facilitate dispersal, thereby reducing the probability of extinction of any one population. If
1000 mi2 (1610 km2) of contiguous tortoise habitat cannot be included in a single reserve,
then smaller segments, the sum of each should total at least 1000 mi2 (1610 km2), should be
connected by corridors of usable tortoise habitat. Reserves that adhere less to these
principles should be more strictly managed to reduce mortality and increase reproduction.

Condition 6. Population growth rates of 1.0 (stable population) should be achieved and
maintained by reducing levels of mortality. This is particularly important in reserves
where total population sizes are less than 10,000 - 20,000 animals. This condition assumes
that: 1) starting populations are sufficiently large (e.g., much larger than 2,000 and probably
closer to 20,000 adults), 2) variation in population growth rates does not increase greatly, and
3) no catastrophes occur. The more mortality is reduced through strict management, the
greater will be the population growth rate and will be the required space of reserves. The
converse is also true, the less mortality is reduced, the larger the reserves have to be to
maintain the same probability of persistence. However, if population growth rates are 0.975
or less, it becomes highly unlikely that the population will persist for more than 400 years.

The assumptions made above concerning number of tortoises or amount of space are
estimates based on the best available data. Actual numbers and areas necessary to establish and
maintain viability are unknown, but the PVAs provide the only realistic means available for
determining quantifiable targets for management areas.

Mortality can be reduced and reproduction increased through maintenance and
implementation of several measures designed to reduce the effects of the threats listed above.
Following is a list of actions recommended in the Recovery Plan (USFWS 1994). Most actions
are oriented towards reserve-level management within DWMAs, but some apply to activities
outside of the DWMAs. Activities that should be prohibited within DWMAs include: vehicles
driving off of designated routes, competitive and organized ORV activities, habitat-destructive
military maneuvers, clearing for agriculture, clearing for new landfills, surface disturbances that
diminish habitat, livestock grazing (but perhaps allow experimental grazing in some non-core
areas), feral burros and horses, vegetation harvest (w/o permit), collecting of biological



specimens (w/o permit), dumping and littering, deposition of captive or displaced tortoise &
other animals (w/o permit), uncontrolled dogs, discharge of firearms (except for hunting between
Sept. and Feb.). Some of these activities could possibly be reintroduced once scientific research
provides hard evidence that specific activities, when properly managed, have minimal impact on
tortoise population viability.

The following additional actions should be implemented: erect barrier fences and
passageways along selected roads and highways, sign and in some cases fence boundaries near
communities and Open Areas, reduce raven predation on juvenile tortoises, implement
translocations from adjacent areas, designate Ord-Rodman DWMA as an Ecological Reserve and
Research Natural Area, establish drop-off site in Barstow for adopting captive tortoises, remove
of feral dog packs, initiate semi-wild breeding program once it has been shown with scientific
evidence that captive release can be successful and is necessary, establish visitor and resident
education center and programs.
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1.0 PARTIES 
 
The parties to this Implementing Agreement are Hyundai Motor America, the City of California 
City (“Permittees”), the United States Fish and Wildlife Service (Service) and the California 
Department of Fish and Game (CDFG). 
 
2.0 RECITALS AND PURPOSES 
 

2.1  Recitals.  The parties have entered into this agreement in consideration of the 
following facts: 
 

(a) The Hyundai Automotive Test Track Facility site [Facility site] has been 
determined to provide, or potentially provide, habitat for the following listed species:  desert 
tortoise (Gopherus agassizii); and 
 

(b)  Permittees have developed a series of measures, described in the habitat 
conservation plan (HCP), to minimize and mitigate to the maximum extent practicable the effects 
of take of covered species incidental to Permittees’ covered activities. 
 

2.2  Purposes.  The purposes of this agreement are: 
 

(a) To ensure implementation of each of the terms of the HCP; 
 

(b) To describe remedies and recourse should any party fail to perform its obligations 
as set forth in this agreement; and, 
 

(c) To provide assurances to Permittees that, pursuant to the “No Surprises” 
regulations, as long as the terms of the HCP, the permit, and this agreement are performed, no 
additional mitigation will be required of Permittees, with respect to covered species, except as 
provided for in this agreement or required by law. 
 
3.0 DEFINITIONS 
 
The following terms as used in this agreement will have the meanings set forth below: 
 

3.1 Terms defined in Endangered Species Act.  Terms used in this agreement and 
specifically defined in the Endangered Species Act (ESA) or in regulations adopted by the 
Service under the ESA have the same meaning as in the ESA and those implementing 
regulations, unless this agreement expressly provides otherwise. 
 

3.2 “Changed circumstances” means changes in circumstances affecting a species 
or the geographic area covered by the HCP that can reasonably be anticipated by the parties to 
the HCP and that can reasonably be planned for in the HCP (e.g. the listing of a new species, or a 
fire or other natural catastrophic event in areas prone to such event.)  Changed circumstances and 
the planned responses to those circumstances are described in Chapter 9 of the HCP.  Changed 
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circumstances are not Unforeseen Circumstances. 
 

3.3 “Covered activities” means certain activities carried out by Permittee on covered 
lands that may result in incidental take of covered species.  Covered activities means the 
following activities as described in Chapters 2 and 7 of the HCP:  all activities related to 
development and operation of the proposed Hyundai automotive test track facility on the 
proposed project site; all activities related to construction and operation of the proposed access 
road from State Highway 58 to the project site; and all activities related to construction and 
operation of the proposed water line and expansion of Joshua Tree Boulevard to serve the 
proposed project. 

 
3.4 “Covered lands” means the lands upon which the permit authorizes incidental 

take of covered species and the lands to which the HCP's conservation and mitigation measures 
apply.  These lands are described in Chapter 4 of the HCP.  
 

3.5 “Covered species” means the desert tortoise, which the HCP addresses in a 
manner sufficient to meet all of the criteria for issuing an incidental take permit under ESA 
Section 10(a)(1)(B). 
 

3.6 “HCP” means the habitat conservation plan prepared by Permittees for the 
Facility site. 
 

3.7 “Permit” means the incidental take permit issued by the Service to Permittees 
pursuant to Section 10(a)(1)(B) of the ESA for take incidental to covered activities on the 
Facility site, as  it may be amended from time to time. 
 

3.8 “Permittees” means Hyundai Motor America and the City of California City. 
 

3.9 “Unforeseen circumstances” means changes in circumstances affecting a species 
or geographic area covered by the HCP that could not reasonably have been anticipated by plan 
developers and the Service at the time of the HCP’s negotiation and development, and that result 
in a substantial and adverse change in the status of the covered species. 
 
4.0 OBLIGATIONS OF THE PARTIES 
 

4.1 Obligations of Permittees.  Permittees will fully and faithfully perform all 
obligations assigned to them under this agreement, the permit, and the HCP. 
 

4.2 Obligations of the Service. Upon execution of this agreement by all parties, and 
satisfaction of all other applicable legal requirements, the Service will issue Permittees a permit 
under Section 10(a)(1)(B) of the ESA, authorizing incidental take by Permittees of each listed 
covered species resulting from covered activities on covered lands. 
 

4.2.1  Permit coverage.  The permit identifies all covered species and will take 
effect for covered species at the time the permit is issued. 
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 4.2.2 “No Surprises” assurances.  Provided that Permittees have complied 

with their obligations under the HCP, this agreement, and the permit, the Service can require 
Permittees to provide mitigation beyond that provided for in the HCP only under unforeseen 
circumstances, in accordance with the “No Surprises” regulations at 50 C.F.R. Sections 
17.22(b)(5), 17.32(b)(5), and Section 14.1 herein. 
      
 4.3 Obligations of CDFG.  Upon execution of this agreement by all parties, and 
satisfaction of all other applicable legal requirements, CDFG will issue Permittees a consistency 
determination pursuant to Section 2080.1 of the California Endangered Species Act (CESA), 
authorizing incidental take by Permittees of desert tortoise resulting from covered activities on 
covered lands.  Upon satisfaction of all other applicable legal requirements, CDFG also will 
issue Permittees an incidental take permit pursuant to Section 2081 of CESA, authorizing 
incidental take by Permittees of Mohave ground squirrel resulting from covered activities on 
covered lands. 
 
  4.3.1 Conservation and management of compensation habitat. CDFG 
shall conserve and manage the 3,386.5 acres of compensation habitat for the desert tortoise and 
Mohave ground squirrel in perpetuity and in accordance with the HCP.  On a case-by-case basis, 
a third party approved by the Service and CDFG may conserve and manage the 3,386.5 acres of 
compensation habitat for the desert tortoise and Mohave ground squirrel, provided the third party 
agrees to conserve and manage the compensation habitat in perpetuity and in accordance with the 
HCP. 
 

 4.3.2 Reporting. With respect to any habitat acquired under this Agreement, 
CDFG will use its best efforts to issue an annual report to the Service by January 31 of each year 
describing CDFG’s management activities for the compensation habitat, the condition of the 
compensation habitat, and a financial report concerning the Long Term Management Fund. 
 

4.4 Interim obligations upon a finding of unforeseen circumstances.  If the 
Service makes a finding of unforeseen circumstances, during the period necessary to determine 
the nature and location of additional or modified mitigation, Permittees will avoid contributing to 
appreciably reducing the likelihood of the survival and recovery of the affected species.  
 
5.0 INCORPORATION OF HCP 
 
The HCP and each of its provisions and appendices are intended to be, and by this reference are, 
incorporated herein.  In the event of any direct contradiction between the terms of this agreement 
and the HCP, the terms of this agreement will control.  In all other cases, the terms of this 
agreement and the terms of the HCP will be interpreted to be supplementary to each other. 
 
6.0 ACQUISITION AND MANAGEMENT OF COMPENSATION HABITAT 
 

 6.1   Permittee escrow accounts.  Permittees shall establish an Escrow Account in 
order to adequately fund the habitat acquisition, initial enhancement, and long term 
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management activities under the EA/HCP.   Prior to the establishment of the Escrow Account, 
Permittees shall provide the Service and CDFG with the escrow instructions for each agency’s 
review and approval.  At the direction of Permittees, CDFG and the Service, monies will be 
paid out of such Escrow Account or to a Purchase Escrow Account under certain conditions 
cited below.  If CDFG and/or the Service determine that one or both Permittees are in breach 
of their habitat acquisition, initial enhancement, or long term management obligations under 
the permit or this agreement, CDFG and/or the Service may, with the concurrence of the other 
wildlife agency, direct monies to be paid out of the Escrow Account to ensure proper 
implementation of the HCP.  

 
   6.1.1 Direct acquisition costs.  Permittees will direct that Escrow Account 

monies in the amount of $870/acre be paid from the Escrow Account into a Purchase Escrow 
Account to pay for the purchase price, outstanding taxes and other liens and encumbrances, 
escrow fees, title fees, Phase I Environmental Report, and documentary and recording fees 
(collectively “Direct Acquisition Costs”) of compensation habitat identified by  and approved 
by the Permittees, the Service and CDFG.   Hyundai shall, prior to requesting a release of 
funds from the Escrow Account to the Purchase Escrow, submit to the Service  and CDFG 
for approval all documents identified in the Habitat Management Lands Acquisition 
Checklist (collectively “Escrow Documents”) attached as Exhibit “A,” including a “Proposed 
Lands for Acquisition Form” (“PLFAF”) as described in Exhibit “A,” an Estimated Closing 
Statement, a Preliminary Title Report, and, if appropriate a Conservation Easement Deed 
substantially in the form of Exhibit “B.”  Once the Service and CDFG provide written 
approval of such Escrow Documents, monies held in the Escrow Account shall be transferred 
to a Purchase Escrow Account to finalize acquisition of approved compensation habitat.  

 
  6.1.2 Excess funds.  In the event that excess funds remain in the Escrow 
Account after the requisite acres of compensation habitat have been acquired, the initial 
enhancement completed, and the Long-term Management Fund fully endowed (“Surplus 
Funds”), such Surplus Funds shall remain the property of Permittees.  
 
  6.1.3 Additional direct acquisition funding.  Notwithstanding anything to the 
contrary, if the funding budgeted by Permittees for Direct Acquisition Costs is not sufficient to 
accomplish the acquisition and initial enhancement of 3,386.5 acres of compensation habitat, 
Permittees shall be responsible for providing additional funding necessary to complete their 
compensation habitat acquisition and initial enhancement requirements. 
 
  6.1.4 Long Term Management Fund.  Permittees will pay $500/acre to 
provide capital to establish a non-wasting endowment for use in performing activities for the 
long term management of 3,386.5  acres of compensation habitat acquired.  Monies from the 
Escrow Account shall be released to CDFG on a pro-rated basis upon acquisition of a percentage 
of the total required compensation  habitat. The amount required for the Long Term Management 
Fund is subject to change based on an independent analysis agreed to by all the Parties. 
 
  6.1.5 Initial enhancement of compensation habitat.  Enhancement activities 
for compensation habitat will be determined and agreed to by all the Parties on a parcel by parcel 
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basis prior to the close of escrow and will be performed by Hyundai and the City within nine (9) 
months of close of escrow.   
 
 6.2 Letter of credit.  In the alternative, Permittees may establish letters of credit in 
favor of CDFG or other entity approved by the Service and CDFG, in the amounts described 
above, to provide financial assurance for the acquisition, initial enhancement and long-term 
management of 3,386.5 acres of compensationhabitat.  The form of the letters of credit will be 
subject to the approval of Permittees, the Service and CDFG. 
    

 6.3  Hyundai land acquisition obligations. 
 
  (a) Hyundai shall, within Three Hundred and Sixty-five (365) days from the 
effective date of this Agreement, acquire fee title to the compensation habitat required pursuant 
to the HCP. 
 
  (b) Upon completion of the initial enhancement activities for each parcel 
acquired, Hyundai shall convey to the State of California fee title for the compensation habitat 
acquired in a form acceptable to CDFG.  On a case-by-case basis, a third party approved by 
Hyundai, the City, the Service, and CDFG may hold title to compensation lands.  If a third party 
holds title, a conservation easement substantially in the form of Exhibit “B”, and approved by the 
Department’s Office of the General Counsel, will be transferred to CDFG.  The documents 
conveying such interests in lands and the conditions of title are subject to approval by the 
Department of General Services and the Fish and Game Commission prior to CDFG’s 
acceptance. 
 
  (c) Until all of the compensation habitat is acquired, Hyundai shall provide a 
monthly report to the Service and CDFG that accounts for any expenditures of the funds and any 
activities taken by Hyundai under this Agreement. 
 
7.0 TERM 
 

7.1 Initial term.  This agreement and the HCP will become effective on the date that 
the Service issues the permit.  This agreement, the HCP, and the permit will remain in effect for 
a period of 30 years from issuance of the original permit, except as provided below. 
 

7.2 Permit suspension or revocation.  The Service may suspend or revoke the 
permit for cause in accordance with the laws and regulations in force at the time of such 
suspension or revocation. Such suspension or revocation may apply to the entire permit, or only 
to specified covered lands or covered activities.  In the event of suspension or revocation, 
Permittees’ obligations under this agreement and the HCP will continue until the Service 
determines that all take of covered species that occurred under the permit has been fully 
mitigated in accordance with the HCP. 

 
7.3 Extension of the permit.  Upon agreement of the parties and compliance with all 

applicable laws, the permit may be extended beyond its initial term under regulations of the 
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Service in force on the date of such extension.  If Permittees desire to extend the permit, they 
will so notify the Service and CDFG at least 180 days before the then-current term is scheduled 
to expire.  If Permittees request an extension of the permit they will also request an extension of 
their State consistency determination from CDFG.  Extension of the permit constitutes extension 
of the HCP and this agreement for the same amount of time, subject to any modifications that the 
Service may require at the time of extension. 

 
 7.4 Conservation and management in perpetuity.  Notwithstanding the stated term 
as herein set forth, the Parties agree and recognize that once the covered species has been taken 
and its habitat modified within the Facility site, the take and habitat modification will be 
permanent.  The Parties, therefore, agree that the acquisition and maintenance of the 
compensation habitat, including funding provisions, shall likewise, to the extent permitted by 
law, be permanent and extend beyond the terms of this Agreement. 
 
8.0 FUNDING 
 
Permittees shall fund their obligations under the HCP, the permit, and this agreement as 
described in Chapter 8 of the HCP and this agreement.  Permittees warrant that they have, and 
will expend, such funds as may be necessary to fulfill their obligations under the HCP, including 
implementation of all mitigation measures and the Translocation Program.  Permittees will 
promptly notify the Service and CDFG of any material change in Permittees’ financial ability to 
fulfill their respective obligations.  In addition to providing any such notice, Permittees will 
provide the Service and CDFG with a copy of their respective annual report(s) each year of the 
permit, or with such other reasonably available financial information that the parties agree will 
provide adequate evidence of Permittees’ ability to fulfill their respective obligations. 
 
9.0 MONITORING AND REPORTING 
 

9.1 Planned periodic reports.  As described in the HCP, Permittees will submit 
periodic reports describing their activities and results of the monitoring program provided for in 
the HCP.  Those reports required on an annual basis will be submitted by January 31 of each 
year. 
 

9.2 Other reports.  Permittees will provide, within 30 days of being requested by the 
Service, any additional information in their possession or control related to implementation of 
the HCP that is requested by the Service for the purpose of assessing whether the terms and 
conditions of the permit and the HCP, including the HCP's adaptive management plan, are being 
fully implemented. 
 

9.3 Certification of reports.  All reports will include the following certification from 
a responsible company official who supervised or directed preparation of the report: 
 

I certify that, to the best of my knowledge, after appropriate inquiries of all 
relevant persons involved in the preparation of this report, the information 
submitted is true, accurate, and complete. 
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9.4 Monitoring by Service.  The Service may conduct inspections and monitoring in 

connection with the permit in accordance with its regulations. (See 50 C.F.R. Section 13.47) 
 
10.0 CHANGED CIRCUMSTANCES 
 

10.1 Permittee-initiated response to changed circumstances.  Permittees will give 
notice to the Service within seven days after learning that any of the changed circumstances 
listed in Chapter 9 of the HCP has occurred.  As soon as practicable thereafter, but no later than 
30 days after learning of the changed circumstances, Permittees will modify their activities in the 
manner described in Chapter 9 of the HCP, to the extent necessary to mitigate the effects of the 
changed circumstances on covered species, and will report to the Service on their actions.  
Permittees will make such modifications without awaiting notice from the Service.   
 

10.2 Service-initiated response to changed circumstances.  If the Service determines 
that changed circumstances have occurred and that Permittees have not responded in accordance 
with Chapter 9 of the HCP, the Service will so notify Permittees and will direct Permittees to 
make the required changes.  Within 30 days after receiving such notice, Permittees will make the 
required changes and report to the Service on their actions. Such changes are provided for in the 
HCP, and hence do not constitute unforeseen circumstances or require amendment of the permit 
or HCP. 
 

10.3 Responses to changed circumstances on compensation habitat. If any of the 
changed circumstances identified in Chapter 9 of the HCP occurs on the compensation habitat, 
CDFG, or other land manager approved by the Service and CDFG, will respond as provided in 
Section 9.3 of the HCP and the specific management plan approved by the Service and CDFG 
for the compensation habitat. 

 
10.4 Listing of species that are not covered species.  In the event that a non-covered 

species that may be affected by covered activities becomes listed under the ESA, Permittees will 
implement the “no take/no jeopardy/no adverse modification” measures identified by the Service 
until the permit is amended to include such species, or until the Service notifies Permittees that 
such measures are no longer needed to avoid jeopardy to, take of, or adverse modification of the 
critical habitat of, the non-covered species.  In the event that a non-covered species that may be 
affected by covered activities becomes listed under the CESA, Permittees shall consult with 
CDFG to determine the appropriate action.  
 
11.0 LAND TRANSACTIONS 
 

Nothing in this agreement, the HCP, or the permit limits Permittees’ rights to acquire 
additional lands.  Any additional lands that may be acquired will not be covered by the permit 
except upon amendment of the permit as provided in Section 12.2 of this agreement. 
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12.0 MODIFICATIONS AND AMENDMENTS 
 

12.1 Minor modifications. 
 

(a) Any party may propose minor modifications to the HCP or this agreement 
by providing notice to all other parties.  Such notice shall include a statement of the reason for 
the proposed modification and an analysis of its environmental effects, including its effects on 
operations under the HCP and on covered species.  The parties will use reasonable efforts to 
respond to proposed modifications within 60 days of receipt of such notice.  Proposed 
modifications will become effective upon all other parties' written approval.  If, for any reason, a 
receiving party objects to a proposed modification, it must be processed as an amendment of the 
permit in accordance with subsection 12.2 of this section.  The Service will not propose or 
approve minor modifications to the HCP or this agreement if the Service determines that such 
modifications would result in operations under the HCP that are significantly different from 
those analyzed in connection with the original HCP, adverse effects on the environment that are 
new or significantly different from those analyzed in connection with the original HCP, or 
additional take not analyzed in connection with the original HCP.  
 

(b) Minor modifications to the HCP and IA processed pursuant to this 
subsection may include but are not limited to the following: 
 

(1) corrections of typographic, grammatical, and similar editing errors 
that do not change the intended meaning; 
 

(2) correction of any maps or exhibits to correct minor errors in 
mapping or to reflect previously approved changes in the permit or HCP; and 
 

(3) minor changes to survey, monitoring or reporting protocols. 
 

(c) Any other modifications to the HCP or IA will be processed as 
amendments of the permit in accordance with subsection 12.2 of this section. 
  

12.2 Amendment of the Permit.  The permit may be amended in accordance with all 
applicable legal requirements, including but not limited to the ESA, the National Environmental 
Policy Act, and the Service's permit regulations.  The party proposing the amendment shall 
provide a statement of the reasons for the amendment and an analysis of its environmental 
effects, including its effects on operations under the HCP and on covered species.  If a permit 
amendment is requested, Permittees shall consult with CDFG to determine if the State 
consistency determination will also need to be amended. 
 
13.0  REMEDIES, ENFORCEMENT, AND DISPUTE RESOLUTION 
 

13.1  In general.  Except as set forth below, each party shall have all remedies 
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otherwise available to enforce the terms of this agreement, the permit, and the HCP. 
 

13.2  No monetary damages.  No party shall be liable in damages to any other party 
or other person for any breach of this agreement, any performance or failure to perform a 
mandatory or discretionary obligation imposed by this agreement or any other cause of action 
arising from this agreement.  
 

13.3  Injunctive and temporary relief.  The parties acknowledge that the covered 
species is unique and its loss as a species would result in irreparable damage to the environment, 
and that therefore injunctive and temporary relief may be appropriate to ensure compliance with 
the terms of this agreement. 
  

13.4  Enforcement authority of the United States.  Nothing contained in this 
agreement is intended to limit the authority of the United States government to seek civil or 
criminal penalties or otherwise fulfill its enforcement responsibilities under the ESA or other 
applicable law. 
 

13.5  Dispute resolution.  The parties recognize that disputes concerning 
implementation of, compliance with, or termination of this agreement, the HCP, and the permit 
may arise from time to time.  The parties agree to work together in good faith to resolve such 
disputes, using the informal dispute resolution procedures set forth in this section, or such other 
procedures upon which the parties may later agree.  However, if at any time any party determines 
that circumstances so warrant, it may seek any available remedy without waiting to complete 
informal dispute resolution.    
 

13.5.1  Informal dispute resolution process.  Unless the parties agree upon 
another dispute resolution process, or unless an aggrieved party has initiated administrative 
proceedings or suit in federal court as provided in this section, the parties may use the following 
process to attempt to resolve disputes: 
 

(a) The aggrieved party will notify the other parties of the provision that may 
have been violated, the basis for contending that a violation has occurred, and the remedies it 
proposes to correct the alleged violation. 
 

(b) The party alleged to be in violation will have 30 days, or such other time 
as may be agreed, to respond.  During this time it may seek clarification of the information 
provided in the initial notice.  The aggrieved party will use reasonable efforts to provide any 
information then available to it that may be responsive to such inquiries. 
 

(c) Within 30 days after such response was provided or was due, 
representatives of the parties having authority to resolve the dispute will meet and negotiate in 
good faith toward a solution satisfactory to all parties, or will establish a specific process and 
timetable to seek such a solution. 
 

(d) If any issues cannot be resolved through such negotiations, the parties will 
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consider non-binding mediation and other alternative dispute resolution processes and, if a 
dispute resolution process is agreed upon, will make good faith efforts to resolve all remaining 
issues through that process. 

 
 13.6 CDFG as owner of compensation habitat.  Prior to transferring the 
compensation habitat to CDFG, Hyundai shall provide CDFG all documents identified in the 
Habitat Management Lands Acquisition Checklist as stated in Section 6.1.1 above.  CDFG shall 
perform an independent assessment for hazardous materials and other hazards affecting the 
property, based upon information provided by Hyundai.  The Parties to this Agreement reserve 
the right to enjoin or otherwise involve CDFG as a party in any actions arising out of CDFG’s 
ownership and control of the compensation habitat. 
 
14.0 MISCELLANEOUS PROVISIONS 
 
 14.1 No Surprises rule.  In the event that any judicial decision or determination, 
including without limitation the decision from the District Court for the District of Columbia in 
Spirit of the Sage, et al. v. Norton, et al., 98 CV-1873 (D.D.C. 2003), may hold that the 
Department of Interior’s “No Surprises” assurances rule (or similar successive rule) is vacated, 
unenforceable or enjoined for any reason or to any extent, Paragraph 4.2.2 shall be enforceable 
only to the degree allowed by any such decision or determination provided that the remainder of 
this agreement shall remain in full force and effect to the maximum extent permitted by law.  In 
the event that the “No Surprises” assurances rule may be vacated, unenforceable or enjoined by 
such decision or determination but is later reinstated, Paragraph 4.2.2 shall likewise be 
automatically reinstated and apply to the entire term of this agreement.  If, in response to any 
such judicial decision or determination, the “No Surprises” assurances rule is revised, Paragraph 
4.2.2 shall be automatically amended in a manner consistent with the revised rule so as to afford 
the maximum protection to the Permittees consistent with the revised rule. 
 

14.2 No partnership.  Neither this agreement nor the HCP shall make or be deemed to 
make any party to this agreement the agent for or the partner of any other party. 

 
14.3  Notices.  Any notice permitted or required by this agreement shall be in writing, 

delivered personally, or by overnight mail, to the persons listed below, or shall be deemed given 
five (5) days after deposit in the United States mail, certified and postage prepaid, return receipt 
requested and addressed as follows, or at such other address as any party may from time to time 
specify to the other parties in writing.  Notices may be delivered by facsimile or other electronic 
means, provided that they are also delivered personally or by overnight or certified mail.  Notices 
shall be transmitted so that they are received within the specified deadlines. 
 

Deputy Manager 
United States Fish and Wildlife Service 
California/Nevada Operations Office 
2800 Cottage Way, Room W-2606 
Sacramento, California 95825 
Telephone:  (916) 414 6464 
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Field Supervisor 
United States Fish and Wildlife Service 
Ventura Fish and Wildlife Office 
2493 Portola Rd., Suite B 
Ventura, CA 93003 
Telephone:  (916) 644 1766 
 
Hyundai Motor America 
President and Chief Executive Officer 
10550 Talbert Ave. 
Fountain Valley, California 92708 
Telephone:  (714) 965 3000 
 
City of California City 
 City Manager 
21000 Hacienda Blvd. 
California City, CA  93505 
Telephone:  (760) 373 7170    
 
California Department of Fish and Game 
Director 
1416 Ninth St., 12th Floor 
Sacramento, CA  95814 
Telephone:  (916) 653 7664 
 
California Department of Fish and Game 
Attn: Regional Manager 
1234 East Shaw Ave. 
Fresno, CA 93710 
Telephone:  (559) 243 4005 
 

14.4 Entire agreement.  This agreement, together with the HCP and the permit, 
constitutes the entire agreement among the parties.  It supersedes any and all other agreements, 
either oral or in writing, among the parties with respect to the subject matter hereof and contains 
all of the covenants and agreements among them with respect to said matters, and each party 
acknowledges that no representation, inducement, promise or agreement, oral or otherwise, has 
been made by any other party or anyone acting on behalf of any other party that is not embodied 
herein. 
 

14.5 Elected officials not to benefit.  No member of or delegate to Congress shall be 
entitled to any share or part of this agreement, or to any benefit that may arise from it. 
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14.6 Availability of funds.   
 

  14.6.1 Federal.  Implementation of this agreement and the HCP by the Service is 
subject to the requirements of the Anti-Deficiency Act and the availability of appropriated funds.  
Nothing in this agreement will be construed by the parties to require the obligation, 
appropriation, or expenditure of any money from the U.S. Treasury.  The parties acknowledge 
that the Service will not be required under this agreement to expend any federal agency's 
appropriated funds unless and until an authorized official of that agency affirmatively acts to 
commit to such expenditures as evidenced in writing.    

 
  14.6.2 State. Implementation of this agreement and the HCP by CDFG is 
subject to the availability of appropriated funds.  Nothing in this agreement shall be construed by 
the Parties to require the obligation, appropriation, or expenditure of any money from the 
Treasury of the State of California.  The Parties acknowledge and agree that CDFG shall not be 
required under this agreement to expend any State agency’s appropriated funds unless and until 
an authorized official of that agency affirmatively acts to commit such expenditure as evidenced 
in writing. 
 

14.7  Duplicate originals.  This agreement may be executed in any number of 
duplicate originals.  A complete original of this agreement shall be maintained in the official 
records of each of the parties hereto. 
 

14.8 No third-party beneficiaries.  Without limiting the applicability of rights granted 
to the public pursuant to the ESA or other federal law, this agreement shall not create any right 
or interest in the public, or any member thereof, as a third-party beneficiary hereof, nor shall it 
authorize anyone not a party to this agreement to maintain a suit for personal injuries or damages 
pursuant to the provisions of this agreement.  The duties, obligations, and responsibilities of the 
parties to this agreement with respect to third parties shall remain as imposed under existing law. 
 

14.9 Relationship to the ESA and other authorities.  The terms of this agreement 
shall be governed by and construed in accordance with the ESA and applicable federal law.  In 
particular, nothing in this agreement is intended to limit the authority of the Service to seek 
penalties or otherwise fulfill their responsibilities under the ESA.  Moreover, nothing in this 
agreement is intended to limit or diminish the legal obligations and responsibilities of the Service 
as an agency of the federal government.  Nothing in this agreement will limit the right or 
obligation of any federal agency to engage in consultation required under Section 7 of the ESA 
or other federal law; however, it is intended that the rights and obligations of Permittees under 
the HCP and this agreement will be considered in any consultation affecting Permittees’ use of 
the covered lands. 
 

14.10 References to regulations.  Any reference in this agreement, the HCP, or the 
permit to any regulation or rule of the Service shall be deemed to be a reference to such 
regulation or rule in existence at the time an action is taken. 
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14.11 Applicable laws.  All activities undertaken pursuant to this agreement, the HCP, 
or the permit must be in compliance with all applicable state and federal laws and regulations. 
 

14.12 Successors and assigns.  This agreement and each of its covenants and 
conditions shall be binding on and shall inure to the benefit of the parties and their respective 
successors and assigns.  Assignment or other transfer of the permit shall be governed by the 
Service's regulations in force at the time. 
 
IN WITNESS WHEREOF, THE PARTIES HERETO have executed this Implementing 
Agreement to be in effect as of the date that the Service issues the permit. 
 
 
BY__________________________________________   Date ________ 

Deputy Manager 
United States Fish and Wildlife Service 
California/Nevada Operations Office 
 

 
BY__________________________________________  Date _________ 

 
Hyundai Motor America 
 

 
BY__________________________________________ Date _________ 

Mr. Jack Stewart 
City of California City 
 
 

BY__________________________________________ Date _________ 
Mr. Ronald D. Rempel 
Deputy Director 
California Department of Fish and Game 



   
 
 HABITAT MANAGEMENT LANDS ACQUISITION CHECKLIST 
 
The following checklist is provided for your convenience and to expedite Department 
processing of your Habitat Management Lands acquisition proposal.  This list indicates the 
appropriate real estate documents which must be provided to the Department of Fish and 
Game so that review and formal acceptance can be accomplished.  Any land acquisition 
processing requests which are incomplete when received, will be returned. 
 

 Proposed Lands for Acquisition Form (PLFAF) 
(Forward to Region for approval, Region will send to Real Estate 
Services Coordinator.) 

 
 Hazardous Materials Site Assessment Report 

(An existing report may be used, but it must be less than two years 
old.) 

 
 Preliminary Title Report(s) for subject property 

(An existing title policy is not acceptable).  For some transactions, 
additional documents may be required, such as, documents to support 
title exceptions, or to explain title encumbrances.  These additional 
documents may be requested by the Real Estate Services Coordinator 
during his review. 

 
 Grant Deed or Easement Deed 

(Deed must be an original, signed and acknowledge, or a certified 
copy thereof.) 

 
 County Assessor Parcel Map(s) for subject property 

 
 Site Location Map 

(Site location with property boundaries outlined on a USGS 1:24, 000 
scale Topographic Quadrangle Map.) 

 
The Region will forward the PLFAF to the Lands and Facilities Branch (LFB) Real 

Estate Services Coordinator and request that LFB process the land acquisition for formal 
acceptance.  With the exception of the PLFAF, all documents listed above should be 
submitted directly to the Real Estate Services Coordinator at the following address: 
 

Mr. Richard Jackson 
Department of Fish and Game 
Lands and Facilities Branch 
1416 - 9th Street 
Sacramento, CA  95814 

 



 Please note that the Project Applicant is responsible for all land acquisition costs 
including:  title document costs, escrow fees, recording fees, title insurance premiums and 
any other escrow-related fees or costs. 
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PROPOSED LANDS FOR ACQUISITION FORM ("PLAF") 

 
        Date:   
TO:   California Department of Fish and Game 
 U.S. Fish and Wildlife Service 
 
FR: “Applicant” 
 

 
 
“Acquisition Agent” 
 
 
 

 
Applicant proposes that the following parcel of land be considered for approval as 
suitable for purposes of mitigation of the adverse environmental impacts of the 
Project:   
 

Desert tortoise and Mohave ground squirrel habitat identified in the Land 
Acquisition Implementation Plan as submitted by _______________. 

 
Current Legal Owner: 
 

______________ currently is in negotiations to acquire fee simple title with 
willing-sellers of habitat located within the areas identified by its Land 
Acquisition Implementation Plan. 
 

Please Check One: 
 
[     ] This parcel is located within the Desert Tortoise Research & Natural Area 
[     ] This parcel is NOT located within the Desert Tortoise Natural Area 
 
Explanation: 
 
The Proposed Replacement Habitat is located within the areas more particularly described 
in the Land Acquisition Plan.   
 
Prior to closing of each Purchase Escrow, _________ shall submit to CDFG a Proposed 
Lands for Acquisition Form, a Preliminary Title Report, and site survey data for a parcel-
by-parcel approval.   
 
 

FOR CDFG & USFWS USE ONLY 
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APPROVED: [ ] By:________________________Date:______________ 
 
REJECTED: [ ] By:________________________Date:______________ 
 
Explanation: 



 
 
RECORDING REQUESTED BY AND ) 
WHEN RECORDED MAIL TO: ) 

) 
State of California ) 
Wildlife Conservation Board ) 
1807 13th Street, Suite 103 ) 
Sacramento, CA 95814 ) 

) 
_________________________________________________________________________________ 

Space Above Line for Recorder’s Use Only 
 

CONSERVATION EASEMENT DEED 
 

THIS CONSERVATION EASEMENT DEED is made this ____ day of _____________, 
20____, by _______________ (“Grantor”), in favor of THE STATE OF CALIFORNIA 
(“Grantee”), acting by and through its Department of Fish and Game, a subdivision of the 
California Resources Agency, with reference to the following facts: 
 

R E C I T A L S 
 

A. Grantor is the sole owner in fee simple of certain real property in the County of 
_____________, State of California, designated Assessor’s Parcel Number _________________ 
and more particularly described in Exhibit “A” attached hereto and incorporated herein by this 
reference (the “Property”); 
 

B. The Property possesses wildlife and habitat values (collectively, “conservation 
values”) of great importance to Grantee, the people of the State of California and the people of 
the United States; 
 

C. The Property provides high quality habitat for [list plant and/or animal species] 
and contains [list habitats; native and/or non-native]; 
 

D. The Department of Fish and Game (“DFG”) has jurisdiction, pursuant to 
California Fish and Game Code section 1802, over the conservation, protection, and 
management of fish, wildlife, native plants and the habitat necessary for biologically sustainable 
populations of those species, and the Department of Fish and Game is authorized to hold 
easements for these purposes pursuant to Civil Code section 815.3, Fish and Game Code section 
1348, and other provisions of California law; 
 

E. The United States Fish & Wildlife Service (“USFWS”) has jurisdiction over the 
conservation, protection, restoration, enhancement, and management of fish, wildlife, native 
plants and habitat necessary for biologically sustainable populations of those species to the 
extent set forth in the Federal Endangered Species Act, 16 U.S.C. § § 1531, et seq. (“FESA”), 
and other federal laws; and 
 

F. This Conservation Easement provides mitigation for certain impacts of [describe 



project] located in the City of [ ], County of [ ], State of California, pursuant to [California 
Endangered Species Act Incidental Take Permit No. [ ] by and between [ ] and the Department 
of Fish and Game, dated [ ]/the Agreement Regarding Proposed Stream or Lake Alteration 
[Notification No. [ ] (“Section 1603 Agreement”) executed by [ ] and the Department of Fish 
and Game dated [ ]/ the [document prepared pursuant to CEQA] certified by the [ ] for [project] 
[SCH No. [ ] dated [ ], and the Mitigation Plan created thereunder], Permit #_______ dated [ ], 
issued by USFWS pursuant to Section 10(a) of the FESA (“Section 10(a) Permit”), the 
corresponding Implementing Agreement dated [ ], and the [name of HCP] dated [ ]. 
 

COVENANTS, TERMS, CONDITIONS AND RESTRICTIONS 
 

For good and valuable consideration, the receipt and sufficiency of which is hereby 
acknowledged, and pursuant to California law, including Civil Code sections 815, et seq., 
Grantor hereby voluntarily grants and conveys to Grantee a conservation easement in perpetuity 
over the Property. 
 

1. Purpose.  The purpose of this Conservation Easement is to ensure the Property 
will be retained forever in a natural condition and to prevent any use of the Property that will 
impair or interfere with the conservation values of the Property.  Grantor intends that this 
Conservation Easement will confine the use of the Property to such activities, including, without 
limitation, those involving the preservation and enhancement of native species and their habitat 
in a manner consistent with the habitat conservation purposes of this Conservation Easement. 
 

2. Grantee’s Rights.  To accomplish the purposes of this Conservation Easement, 
Grantor hereby grants and conveys the following rights to Grantee, and to USFWS as a third 
party beneficiary hereof, or their designee: 
 

(a) To preserve and protect the conservation values of the Property; 
 

(b) To enter upon the Property at reasonable times in order to monitor 
Grantor’s compliance with and to otherwise enforce the terms of this Conservation Easement, 
and for scientific research and interpretive purposes by Grantee or its designees, provided that 
Grantee shall not unreasonably interfere with Grantor’s authorized use and quiet enjoyment of 
the Property; 
 

(c) To prevent any activity on or use of the Property that is inconsistent with 
the purposes of this Conservation Easement and to require the restoration of such areas or 
features of the Property that may be damaged by any act, failure to act, or any use that is 
inconsistent with the purposes of this Conservation Easement; 
 

(d) All mineral, air and water rights necessary to protect and to sustain the 
biological resources of the Property; and 
 

(e) All present and future development rights. 
 

3. Prohibited Uses.  Any activity on or use of the Property inconsistent with the 
purposes of this Conservation Easement is prohibited.  Without limiting the generality of the 



foregoing, the following uses by Grantor, Grantor’s agents, and third parties, are expressly 
prohibited: 
 

(a) Unseasonal watering; use of fertilizers, pesticides, biocides, herbicides or 
other agricultural chemicals; weed abatement activities; incompatible fire protection activities; 
and any and all other activities and uses which may adversely affect the purposes of this 
Conservation Easement; 
 

(b) Use of off-road vehicles and use of any other motorized vehicles except on 
existing roadways; 
 

(c) Grazing or other agricultural activity of any kind; 
 

(d) Recreational activities including, but not limited to, horseback riding, 
biking, hunting or fishing, except as may be specifically permitted under this Conservation 
Easement; 
 

(e) Commercial or industrial uses; 
 

(f) Any legal or de facto division, subdivision or partitioning of the Property; 
 

(g) Construction, reconstruction or placement of any building, billboard or 
sign, or any other structure or improvement of any kind; 
 

(h) Depositing or accumulation of soil, trash, ashes, refuse, waste, biosolids or 
any other materials; 
 

(i) Planting, introduction or dispersal of non-native or exotic plant or animal 
species; 
 

(j) Filling, dumping, excavating, draining, dredging, mining, drilling, 
removing or exploring for or extraction of minerals, loam, soil, sands, gravel, rocks or other 
material on or below the surface of the Property; 
 

(k) Altering the surface or general topography of the Property, including 
building of roads; 
 

(l) Removing, destroying, or cutting of trees, shrubs or other vegetation, 
except as required by law for: fire breaks; maintenance of existing foot trails or roads; prevention 
or treatment of disease; or control of non-native or exotic plants; and 
 

(m) Manipulating, impounding or altering any natural water course, body of 
water or water circulation on the Property, and activities or uses detrimental to water quality, 
including but not limited to degradation or pollution of any surface or sub-surface waters. 
 

 



4. Grantor’s Duties.  Grantor shall undertake all reasonable actions to prevent the 
unlawful entry and trespass by persons whose activities may degrade or harm the conservation 
values of the Property.  In addition, Grantor shall undertake all necessary actions to perfect 
Grantee’s rights under Section 2 of this Conservation Easement, including but not limited to, 
Grantee’s water rights. 
 

5. Reserved Rights.  Grantor reserves to itself, and to its personal representatives, 
heirs, successors, and assigns, all rights accruing from its ownership of the Property, including 
the right to engage in or to permit or invite others to engage in all uses of the Property that are 
consistent with the purposes of this Conservation Easement. 
 

6. Grantee’s Remedies.  If Grantee determines that Grantor is in violation of the 
terms of this Conservation Easement or that a violation is threatened, Grantee shall give written 
notice to Grantor of such violation and demand in writing the cure of such violation.  If Grantor 
fails to cure the violation within fifteen (15) days after receipt of written notice and demand from 
Grantee, or if the cure reasonably requires more than fifteen (15) days to complete and Grantor 
fails to begin the cure within the 15-day period or fails to continue diligently to complete the 
cure, Grantee may bring an action at law or in equity in a court of competent jurisdiction to 
enforce compliance by Grantor with the terms of this Conservation Easement, to recover any 
damages to which Grantee may be entitled for violation by Grantor of the terms of this 
Conservation Easement or for any injury to the conservation values of the Property, to enjoin the 
violation, ex parte as necessary, by temporary or permanent injunction without the necessity of 
proving either actual damages or the inadequacy of otherwise available legal remedies, or for 
other equitable relief, including, but not limited to, the restoration of the Property to the 
condition in which it existed prior to any such violation or injury.  Prior to implementation of any 
remedial or restorative actions, Grantor shall consult with the USFWS and DFG.  Without 
limiting Grantor’s liability therefore, Grantee may apply any damages recovered to the cost of 
undertaking any corrective action on the Property. 
 

If Grantee, in its sole discretion, determines that circumstances require immediate 
action to prevent or mitigate damage to the conservation values of the Property, Grantee may 
pursue its remedies under this Section 6 without prior notice to Grantor or without waiting for 
the period provided for cure to expire.  Grantee’s rights under this section apply equally to actual 
or threatened violations of the terms of this Conservation Easement.  Grantor agrees that 
Grantee’s remedies at law for any violation of the terms of this Conservation Easement are 
inadequate and that Grantee shall be entitled to the injunctive relief described in this section, 
both prohibitive and mandatory, in addition to such other relief to which Grantee may be 
entitled, including specific performance of the terms of this Conservation Easement, without the 
necessity of proving either actual damages or the inadequacy of otherwise available legal 
remedies. Grantee’s remedies described in this section shall be cumulative and shall be in 
addition to all remedies now or hereafter existing at law or in equity, including but not limited to, 
the remedies set forth in Civil Code sections 815, et seq., inclusive.  The failure of Grantee to 
discover a violation or to take immediate legal action shall not bar Grantee from taking such 
action at a later time. 
 

If at any time in the future Grantor, Grantee, or any successor in interest uses or 
threatens to use the Property for purposes inconsistent with this Conservation Easement, or 



Grantee or any successor in interest releases or abandons this Conservation Easement in whole or 
in part, then, notwithstanding Civil Code section 815.7, the California Attorney General, 
USFWS, or any entity or individual with a justiciable interest in the preservation of this 
Conservation Easement has standing as interested parties in any proceeding affecting this 
Conservation Easement. 
 

6.1. Costs of Enforcement.  Any costs incurred by Grantee, where Grantee is 
the prevailing party, in enforcing the terms of this Conservation Easement against Grantor, 
including, but not limited to, costs of suit and attorneys’ and experts’ fees, and any costs of 
restoration necessitated by Grantor’s negligence or breach of this Conservation Easement shall 
be borne by Grantor. 
 

6.2. Grantee’s Discretion.  Enforcement of the terms of this Conservation 
Easement by Grantee shall be at the discretion of Grantee, and any forbearance by Grantee to 
exercise its rights under this Conservation Easement in the event of any breach of any term of 
this Conservation Easement by Grantor shall not be deemed or construed to be a waiver by 
Grantee of such term or of any subsequent breach of the same or any other term of this 
Conservation Easement or of any of Grantee’s rights under this Conservation Easement.  No 
delay or omission by Grantee in the exercise of any right or remedy upon any breach by Grantor 
shall impair such right or remedy or be construed as a waiver. 
 

6.3. Acts Beyond Grantor’s Control.  Nothing contained in this Conservation 
Easement shall be construed to entitle Grantee to bring any action against Grantor for any injury 
to or change in the Property resulting from: (i) any natural cause beyond Grantor’s control, 
including, without limitation, fire not caused by Grantor, flood, storm, and earth movement, or 
any prudent action taken by Grantor under emergency conditions to prevent, abate, or mitigate 
significant injury to the Property resulting from such causes; or (ii) acts by Grantee or its 
employees. 
 

6.4. Department of Fish and Game and USFWS Right of Enforcement.  All 
rights and remedies conveyed to Grantee under this Conservation Easement Deed shall extend to 
and are enforceable by the Department of Fish and Game and USFWS.  These rights are in 
addition to, and do not limit, the rights of enforcement under [insert title of permits/Agreement 
described in Recital F, above]. 
 

7. Fence Installation and Maintenance.  Grantor shall install and maintain a fence 
reasonably satisfactory to Grantee and USFWS around the Conservation Easement area to 
protect the conservation values of the Property, including but not limited to wildlife corridors. 
 

8. Access.  This Conservation Easement does not convey a general right of access to 
the public. 

 
9. Costs and Liabilities.  Grantor retains all responsibilities and shall bear all costs 

and liabilities of any kind related to the ownership, operation, upkeep, and maintenance of the 
Property.  Grantor agrees that Grantee shall have no duty or responsibility for the operation or 
maintenance of the Property, the monitoring of hazardous conditions thereon, or the protection of 
Grantor, the public or any third parties from risks relating to conditions on the Property.  Grantor 



remains solely responsible for obtaining any applicable governmental permits and approvals for 
any activity or use permitted by this Conservation Easement Deed, and any activity or use shall 
be undertaken in accordance with all applicable federal, state, local and administrative agency 
statutes, ordinances, rules, regulations, orders and requirements. 
 

9.1. Taxes; No Liens.  Grantor shall pay before delinquency all taxes, 
assessments, fees, and charges of whatever description levied on or assessed against the Property 
by competent authority (collectively “taxes”), including any taxes imposed upon, or incurred as a 
result of, this Conservation Easement, and shall furnish Grantee with satisfactory evidence of 
payment upon request.  Grantor shall keep Grantee’s interest in the Property free from any liens, 
including those arising out of any obligations incurred by Grantor or any labor or materials 
furnished or alleged to have been furnished to or for Grantor at or for use on the Property. 
 

9.2. Hold Harmless.  Grantor shall hold harmless, protect and indemnify 
Grantee and its directors, officers, employees, agents, contractors, and representatives and the 
heirs, personal representatives, successors and assigns of each of them (each an “Indemnified 
Party” and, collectively, “Indemnified Parties”) from and against any and all liabilities, penalties, 
costs, losses, damages, expenses (including, without limitation, reasonable attorneys’ fees and 
experts’ fees), causes of action, claims, demands, orders, liens or judgments (each a “Claim” and, 
collectively, “Claims”), arising from or in any way connected with: (1) injury to or the death of 
any person, or physical damage to any property, resulting from any act, omission, condition, or 
other matter related to or occurring on or about the Property, regardless of cause, unless due 
solely to the negligence of Grantee or any of its employees; (2) the obligations specified in 
Sections 4, 9, and 9.1; and (3) the existence or administration of this Conservation Easement.  If 
any action or proceeding is brought against any of the Indemnified Parties by reason of any such 
Claim, Grantor shall, at the election of and upon written notice from Grantee, defend such action 
or proceeding by counsel reasonably acceptable to the Indemnified Party or reimburse Grantee 
for all charges incurred for services of the Attorney General in defending the action or 
proceeding. 
 

9.3. Condemnation.  The purposes of the Conservation Easement are presumed 
to be the best and most necessary public use as defined at Code of Civil Procedure section 
1240.680 notwithstanding Code of Civil Procedure sections 1240.690 and 1240.700. 
 

10. Assignment.  This Conservation Easement is transferable, but Grantee or any 
successor in interest shall give Grantor, USFWS, and DFG, if applicable, at least thirty (30) days 
prior written notice of the transfer.  Grantee or any successor in interest may assign its rights and 
obligations under this Conservation Easement only in a form reasonably approved in writing by 
both DFG and USFWS in favor of an entity or organization authorized to acquire and hold 
conservation easements pursuant to Civil Code section 815.3.  Grantee or any successor in 
interest shall require the assignee to agree in writing that the conservation purposes that this 
grant is intended to advance shall continue to be fulfilled by such assignee in accordance with the 
[insert title of permits/Agreement described in Recital F, above] and shall require the assignee to 
record the assignment in the county where the Property is located. 
 

11. Release or Abandonment.  Grantee or any successor in interest shall not release, 
modify, relinquish or abandon its rights and obligations under this Conservation Easement 



without the prior written consent of USFWS and DFG. 
 

12. Subsequent Transfers.  Grantor agrees to incorporate the terms of this 
Conservation Easement in any deed or other legal instrument by which Grantor divests itself of 
any interest in all or any portion of the Property, including, without limitation, a leasehold 
interest.  Grantor further agrees to give written notice to Grantee and USFWS of the intent to 
transfer any interest at least thirty (30) days prior to the date of such transfer.  Grantee shall have 
the right to prevent subsequent transfers in which prospective subsequent claimants or 
transferees are not given notice of the covenants, terms, conditions and restrictions of this 
Conservation Easement. The failure of Grantor or Grantee to perform any act provided in this 
section shall not impair the validity of this Conservation Easement or limit its enforceability in 
any way. 
 

13. Notices.  Any notice, demand, request, consent, approval, or communication that 
either party desires or is required to give to the other shall be in writing and be served personally 
or sent by recognized overnight courier that guarantees next-day delivery or by first class mail, 
postage fully prepaid, addressed as follows: 
 

To Grantor:  Hyundai Motor America 
   10550 Talbert Ave. 
   Fountain Valley, California  92708 
   Attn:  Vice President-Administrative Services 

 
To Grantee: Department of Fish and Game 

1234 East Shaw Avenue 
Fresno, California  93710 
Attn: Regional Manager 

 
With a copy to: Department of Fish and Game 

Office of the General Counsel 
1416 Ninth Street, 12th Floor 
Sacramento, California 95814-2090 
Attn: General Counsel 

 
To USFWS:  U.S. Fish and Wildlife Office 

Attn: Field Supervisor 
2493 Portola Rd., Suite B 
Ventura, California  93003  

 
or to such other address as either party shall designate by written notice to the other.  Notice shall 
be deemed effective upon delivery in the case of personal delivery or delivery by overnight 
courier or, in the case of delivery by first class mail, five (5) days after deposit into the United 
States mail. 
 

14. Amendment.  This Conservation Easement may be amended by Grantor and 
Grantee only by mutual written agreement.  Any such amendment shall be consistent with the 
purposes of this Conservation Easement and shall not affect its perpetual duration.  Any such 



amendment shall be recorded in the official records of Riverside County, State of California. 
 

15. General Provisions. 
 

(a) Controlling Law.  The interpretation and performance of this Conservation 
Easement shall be governed by the laws of the State of California, disregarding the conflicts of 
law principles of such state. 
 

(b) Liberal Construction.  Any general rule of construction to the contrary 
notwithstanding, this Conservation Easement shall be liberally construed to effect the purposes 
of this Conservation Easement and the policy and purpose of Civil Code sections 815, et seq.  If 
any provision in this instrument is found to be ambiguous, an interpretation consistent with the 
purposes of this Conservation Easement that would render the provision valid shall be favored 
over any interpretation that would render it invalid. 
 

(c) Severability.  If a court of competent jurisdiction voids or invalidates on 
its face any provision of this Conservation Easement Deed, such action shall not affect the 
remainder of this Conservation Easement Deed.  If a court of competent jurisdiction voids or 
invalidates the application of any provision of this Conservation Easement Deed to a person or 
circumstance, such action shall not affect the application of the provision to other persons or 
circumstances. 
 

(d) Entire Agreement.  This instrument sets forth the entire agreement of the 
parties with respect to the Conservation Easement and supersedes all prior discussions, 
negotiations, understandings, or agreements relating to the Conservation Easement.  No 
alteration or variation of this instrument shall be valid or binding unless contained in an 
amendment in accordance with Section 13 14. 
 

(e) No Forfeiture.  Nothing contained herein will result in a forfeiture or 
reversion of Grantor’s title in any respect. 
 

(f) Successors.  The covenants, terms, conditions, and restrictions of this 
Conservation Easement Deed shall be binding upon, and inure to the benefit of, the parties hereto 
and their respective personal representatives, heirs, successors, and assigns and shall constitute a 
servitude running in perpetuity with the Property. 
 

(g) Termination of Rights and Obligations.  A party’s rights and obligations 
under this Conservation Easement terminate upon transfer of the party’s interest in the 
Conservation Easement or Property, except that liability for acts or omissions occurring prior to 
transfer shall survive transfer. 
 

(h) Captions.  The captions in this instrument have been inserted solely for 
convenience of reference and are not a part of this instrument and shall have no effect upon its 
construction or interpretation. 
 

(i) No Hazardous Materials Liability.  Grantor represents and warrants that it 
has no knowledge of any release or threatened release of Hazardous Materials (defined below) 



in, on, under, about or affecting the Property.  Without limiting the obligations of Grantor under 
Section 9.2, Grantor agrees to indemnify, protect and hold harmless the Indemnified Parties 
(defined in Section 9.2) against any and all Claims (defined in Section 9.2) arising from or 
connected with any Hazardous Materials present, alleged to be present, or otherwise associated 
with the Property at any time, except any Hazardous Materials placed, disposed or released by 
Grantee, its employees or agents.  If any action or proceeding is brought against any of the 
Indemnified Parties by reason of any such Claim, Grantor shall, at the election of and upon 
written notice from Grantee, defend such action or proceeding by counsel reasonably acceptable 
to the Indemnified Party or reimburse Grantee for all charges incurred for services of the 
Attorney General in defending the action or proceeding. 
 

Despite any contrary provision of this Conservation Easement Deed, the 
parties do not intend this Conservation Easement to be, and this Conservation Easement shall not 
be, construed such that it creates in or gives to Grantee any of the following: 
 

(1) The obligations or liabilities of an “owner” or “operator,” as those 
terms are defined and used in Environmental Laws (defined below), including, without 
limitation, the Comprehensive Environmental Response, Compensation and Liability Act of 
1980, as amended (42 U.S.C. sections 9601 et seq.; hereinafter, “CERCLA”); or 
 

(2) The obligations or liabilities of a person described in 42 U.S.C. 
section 9607(a)(3) or (4); or 
 

(3) The obligations of a responsible person under any applicable 
Environmental Laws; or 
 

(4) The right to investigate and remediate any Hazardous Materials 
associated with the Property; or 
 

(5) Any control over Grantor’s ability to investigate, remove, 
remediate or otherwise clean up any Hazardous Materials associated with the Property. 
 

The term “Hazardous Materials” includes, without limitation, (a) material 
that is flammable, explosive or radioactive; (b) petroleum products, including by-products and 
fractions thereof; and (c) hazardous materials, hazardous wastes, hazardous or toxic substances, 
or related materials defined in CERCLA, the Hazardous Materials Transportation Act (49 U.S.C. 
sections 6901 et seq.); the Hazardous Waste Control Law (California Health & Safety Code 
sections 25100 et seq.); the Hazardous Substance Account Act (California Health & Safety Code 
Section 25300 et seq.), and in the regulations adopted and publications promulgated pursuant to 
them, or any other applicable federal, state or local laws, ordinances, rules, regulations or orders 
now in effect or enacted after the date of this Conservation Easement Deed. 
 

The term “Environmental Laws” includes, without limitation, any federal, 
state, local or administrative agency statute, ordinance, rule, regulation, order or requirement 
relating to pollution, protection of human health or safety, the environment or Hazardous 
Materials.  Grantor represents, warrants and covenants to Grantee that Grantor’s activities upon 
and use of the Property will comply with all Environmental Laws. 
 



(j) Warranty.  Grantor represents and warrants that there are no 
outstanding mortgages, liens, encumbrances or other interests in the Property which have not 
been expressly subordinated to this Conservation Easement Deed, and that the Property is not 
subject to any other conservation easement. 
 

(k) Additional Easements.  Grantor shall not grant any additional 
easements, rights of way or other interests in the Property (other than a security interest that is 
subordinate to this Conservation Easement Deed), or grant or otherwise abandon or relinquish 
any water agreement relating to the Property, without first obtaining the written consent of 
Grantee.  Grantee may withhold such consent if it determines that the proposed interest or 
transfer is inconsistent with the purposes of this Conservation Easement or will impair or 
interfere with the conservation values of the Property.  This Section 14(k) shall not prohibit 
transfer of a fee or leasehold interest in the Property that is subject to this Conservation Easement 
Deed and complies with Section 11. 
 

(l) Counterparts.  The parties may execute this instrument in two or 
more counterparts, which shall, in the aggregate, be signed by both parties; each counterpart 
shall be deemed an original instrument as against any party who has signed it.  In the event of 
any disparity between the counterparts produced, the recorded counterpart shall be controlling. 
 

IN WITNESS WHEREOF Grantor has executed this Conservation Easement Deed the 
day and year first above written. 
 
GRANTOR: Approved as to form: 
 
 
 
BY: _____________________________ General Counsel 

State of California 
NAME: __________________________ Department of Fish and Game 
 
TITLE: ___________________________ BY: _____________________________ 
 
DATE:  ________________________ 



CERTIFICATE OF ACCEPTANCE 
 

This is to certify that the interest in real property conveyed by the Conservation Easement 
Deed by _______________________, dated ________, to the State of California, grantee, acting 
by and through its Department of Fish and Game (the “Department”), a governmental agency 
(under Government Code section 27281), is hereby accepted by the undersigned officer on 
behalf of the Department, pursuant to authority conferred by resolution of the California Fish and 
Game Commission on __________. 
 
 
 

GRANTEE: 
 

STATE OF CALIFORNIA, by and through its 
DEPARTMENT OF FISH AND GAME 

 
 
 

By: ____________________________ 
 

Title: ___________________________ 
Authorized Representative 

 
Date: ___________________________ 
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I. Introduction 
 
Hyundai Motor America (Hyundai) is planning to develop an automotive test track 
in the City of California City, Kern County, California.  Hyundai’s proposed 
development site consists of approximately 4,498 acres of private lands, and 
includes a two-mile extension of a water line by the City of California City (City) 
and an access road from Highway 58 to service the project.  Hyundai and the 
City collectively are the Project Applicants.  The Project Applicants’  
environmental studies have shown that the site includes populations and habitat 
of the federal and state -listed, threatened, desert tortoise and the state-listed, 
threatened, Mohave ground squirrel.  The Project Applicants therefore are 
submitting to the U.S. Fish and Wildlife Service (USFWS) an application for an 
incidental take permit, under Section 10(a) of the federal Endangered Species 
Act, for impacts to the desert tortoise,  Hyundai and the City also are submitting 
to the California Department of Fish and Game (CDFG) a request for 
concurrence with the Section 10(a) permit for impacts to desert tortoise, pursuant 
to Section 2080.1 of the California Endangered Species Act (CESA), and an 
application  for an incidental take permit pursuant to Section 2081 of the CESA 
for impacts to the Mohave ground squirrel  
 
As part of the proposed compensation for incidental take of the listed species, 
the Project Applicants are proposing to acquire 3,386.5 acres of offsite lands 
suitable for desert tortoise and Mohave ground squirrel, and are proposing to 
provide funding to CDFG for CDFG to implement enhancement activities for 
habitat acquired, and perform long-term management of the acquired habitat in 
perpetuity for the desert tortoise and Mohave ground squirrel. 
 
This Land Acquisition Plan addresses the off-site habitat compensation 
requirements related to incidental take of desert tortoise and Mohave ground 
squirrel habitat associated with this project.  Those requirements are set forth in 
the following permits and are as follows: 
 

• Under the proposed Habitat Conservation Plan, USFWS Section 10(a) 
permit, and CDFG Section 2080.1 concurrence, Project Applicants shall 
acquire, within twelve months of surface disturbance at the proposed 
project site, a total of 3,386.5 acres of desert tortoise habitat that is also 
Mohave ground squirrel habitat; 

 
• Under the proposed CDFG Section 2081 permit, Project Applicants shall 

acquire within twelve months of surface disturbance at the proposed 
project site, any additional acreage required by CDFG for Mohave ground 
squirrel habitat; 

 
• Project Applicants shall provide for enhancement of habitat acquired off-

site for the conservation of the desert tortoise and Mohave ground 
squirrel; and  
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• Project Applicants shall provide for management of habitat acquired off-
site in perpetuity for the conservation of the desert tortoise and Mohave 
ground squirrel, with interest income generated from a non-wasting, long-
term endowment fund. 

 
This Land Acquisition Plan outlines Project Applicants’ duties to: 
 

• Identify the process by which Project Applicants will acquire and 
permanently protect acquired habitat; 

 
• Identify viable habitat acquisition areas to benefit the desert tortoise and 

Mohave ground squirrel; and 
 

• Provide for a feasible schedule of activities, including acquisition and 
enhancement, to be completed within 12 months from initiation of habitat 
disturbing activities. 

 
Hyundai will act on behalf of the Project Applicants to acquire the compensation 
lands and provide the capital to fund the endowment for long-term management 
of the compensation lands. 
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II. Land Acquisition Process 
 
 A. Project Site Identification 
 
Hyundai and the City, in conjunction with USFWS and CDFG, shall identify 
habitat within and around existing protected preserve areas in order to enlarge 
areas of protected habitat.  Site visits to all project sites will be performed by 
Hyundai, the City, CDFG and USFWS prior to acquisition, if feasible and if 
requested by CDFG and USFWS. 
 
 B. Direct Contact and Negotiation with Landowners 
 
Hyundai will evaluate title farm reports, tax records, and other public and private 
databases to establish a contact database of landowners within a given area.    
Negotiations with landowners will be conducted via email, fax, telephone, and in-
person meetings. 
 
 C. Due Diligence for Title and Environmental Characteristics of  
  Habitat 
 
Hyundai will examine preliminary title reports to evaluate the existence and 
impact of any recorded liens, encumbrances, easements, covenants, contingent 
liabilities, environmental contamination indicators, and other “clouds-on-title”.    
These due diligence actions will be performed prior to formal submission to the 
USFWS and CDFG of a request for approval to acquire the land.  In the event 
that title defects are found and are deemed to be remediable during the escrow 
process, Hyundai will present its findings and recommendations to USFWS and 
CDFG and request approval to acquire the land contingent on clearing title 
defects. 
 
 D. Escrow and Transfer of Conservation Easement to State of 

 California 
 
Hyundai will enter into a Purchase Agreement, typically with a 90-day escrow, 
upon obtaining approval from USFWS and CDFG of the suitability of the land as 
compensation.   Within the escrow process, title defects are cured, final title 
reports are approved and title insurance is purchased.  Finally, a Conservation 
Easement Deed in favor of the State of California will be recorded, with CDFG’s 
concurrence. 
 
 E. Periodic Reporting to Agency Partners 
 
Hyundai will issue a report on its acquisition activities every two (2) months or 
more frequently upon request by USFWS and CDFG for the first 12 months 
following surface disturbance at the project site.  All survey, title, and other 
acquisition documentation will be included as reference attachments.
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III. Proposed Acquisition Areas  
 
 A. The Desert Tortoise Research & Natural Area (DTRNA)  
 
The DTRNA is located in southeastern Kern County, California and was 
designated by Congress as an Area of Critical Environmental Concern (ACEC), 
Attachment 1, Hyundai Proving Grounds Proposed Compensation Land, and 
Attachment 2, Proximity of Development Site to The Desert Tortoise Research 
and Natural Area.  Since 1974, the Desert Tortoise Preserve Committee (DTPC), 
in conjunction with The Nature Conservancy, the Bureau of Land Management 
(BLM) and CDFG, has focused on acquiring fourteen (14) square miles of private 
in-holdings among the 39.5 square mile preserve established by Congress.  
Currently, less than two (2) square miles of habitat within the DTRNA is held by 
private ownership.  In 1987, the DTPC received guidance from Ed Hastey, the 
then Director of the California State Office of the BLM, to commence habitat 
acquisition and management activities in “buffer zone” areas outside of the 
DTRNA boundaries located west, south and east of the DTRNA.  Subsequent 
coordination with BLM resulted in increasing acquisition priorities at the 
northwestern and northern expansion areas.  Collectively, the acquisition map 
illustrating the DTPC’s priorities for habitat acquisition is commonly referred to as 
the DTRNA Buffer Zone. 
 
To date, the DTPC has acquired 1,501.16 acres of habitat within the DTRNA 
Buffer Zone.  Currently there exists approximately 10,000 acres of habitat within 
the DTRNA Buffer Zone to be acquired.  There are also areas immediately 
adjacent to the DTRNA Buffer Zone that, if acquired, would add to the large, 
contiguous block of desert tortoise habitat proposed for protection by the BLM 
and DTRNA.  Within the DTRNA Buffer Zone, DTPC’s acquisition priorities are 
as follows: 
 
  1. Priority 1 Acquisition Targets include Section 7 at the 
northwestern corner of the DTRNA, the northern half of Section 34 at the 
northern boundary of the DTRNA, habitat located south of the DTRNA between 
the DTRNA perimeter fencing and the Mojave-Randsburg Road within Sections 
25 and 35, and the boundary parcels abutting the northern boundary of the 
Mohave-Randsburg Road in Sections 19, 20, 16, 10, 11, and 1.  Acquisition of 
Priority 1 habitat will permit extension of the existing DTRNA perimeter fencing 
and minimization of unauthorized trespass into the DTRNA currently generated 
by vehicular access from Munsey Road and Neuralia Road. 
 
  2. Priority 2 Acquisition Targets are focused on a one-mile 
buffer area abutting the eastern perimeter fence of the DTRNA consisting of 
Sections 6, 17, 18, and 19.  Acquisition of Priority 2 habitat will permit extension 
of the existing DTRNA perimeter fencing, intensive management of vehicular 
traffic on Bucknell Road, and minimization of unauthorized trespass into the 
DTRNA, currently generated by Off Highway Vehicle users of Park “C”. 
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  3. Priority 3 Acquisition Targets are focused on all interior 
parcels between the existing eastern perimeter fencing of the DTRNA and the 
Mohave-Randsburg Road consisting of portions of Sections 5, 4, 3, 2, 8, and 9. 
 
 B. Other Priority Areas 
 
The area between Mohave-Randsburg Road and Twenty Mule Team Parkway, 
northeast of areas that have been and currently are heavily trafficked by 
recreational vehicles, is another targeted area for acquisition of desert tortoise 
habitat.  A preferred area in this block is near the state-owned lands in Sections 7 
and 18 in Township 31 S and Range 40 E.  This second potential acquisition 
area ultimately would provide a larger block of protected, state-owned lands inan 
area targeted as a CDFG ecological reserve.  Furthermore, the area is adjacent 
to both the Fremont-Kramer Desert Wildlife Management Area (DWMA) and the 
targeted expansion area of the DTRNA, adding to a large, contiguous block of 
protected tortoise habitat. 
 

HYUNDAI/KIA PROVING GROUND 
California City Area Compensation Land Availability 

 
No. APN Acres Description 
    
Relocate 30201002 320.00 N 1.2 Sec. 1 T.32 R.37 
Relocate 30201002 320.00 S 1/2 Sec. 1 T.32 R.37 
1 26915001 160.35 PM 3 Sec. 15 T.31 R.39 
2 26917003 155.73 SW 1/4 Sec. 15 T.31 R.39 
3 26917004 160.50 SE 1/4 Sec. 15 T.31 R.39 
4 26917005 150.40 SE 1/4 Sec. 16 T.31 R.39 
5 26917007 159.19 NE 1/4 Sec. 9 T.31 R.39 
6 26917008 150.20 NE 1/4 Sec. 9 T.31 R.39 
7 26917012 154.54 S 1/4 Sec. 16 T.31 R.39 
8 26917023 107.97 NW 1/4 Sec. 15 T.31 R.39 
9 26917024 114.92 NE 1/4 Sec.15 T.31 R.39 
10 26918014 162.45 SW 1/4 Sec. 17 T.31 R.39 
11 26918036 115.58 NE 1/4 Sec. 17 T.31 R.39 
12 26919001 77.48 SW 1/4 Sec. 18 T.31 R.39 
13 26919002 242.83 SE 1/4 Sec. 18 T.31 R.39 
14 26919003 210.44 SW 1/4 Sec. 17 T.31 R.39 
15 26943202 50.00 W 1/2 E 1/4 Sec. 16 T.31 R.39 
16 27101015 158.77 SE 1/4 Sec. 39 T.31 R.39 
17 27102008 167.93 E 1/4 Sec. 1 T.31 R.39 
18 27102015 147.83 SE 1/4 Sec. 1 T.31 R.39 
19 27103001 117.16 NW 1/4 Sec. 6 T.31 R.40 
20 27103002 78.50 E 1/2 NE 1/4 Sec. 6 T.31 R.40 
21 27103006 87.59 SE 1/4 Sec. 6 T.31 R.40 
22 27704004 163.52 NE 1/4 Sec. 1 T.31 R.40 
23 27705001 168.48 SE 1/4 Sec. 1 T.31 R.40 
24 27705002 171.12 SW 1/4 Sec. 1 T.31 R.40 
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25 27706101 156.44 NE 1/4 Sec. 2 T.31 R.40 
26 27720001 163.21 NE 1/4 Sec. 12 T.31 R.40 
27 27720002 157.17 SE 1/4 Sec. 12 T.31 R.40 
28 30813001 153.07 NW 1/4 Sec. 21 T.31 R.39 
29 30813003 160.60 NE 1/4 Sec. 21 T.31 R.39 
30 30813004 155.22 SE 1/4 Sec. 21 T.31 R.39 
31 30813005 149.51 SW 1/4 Sec. 21 T.31 R.39 
32 33407201 238.10 S 1/2 Sec. 25 T.31 R.38 
33 33411301 240.00 S 1/2 Sec. 6 T.31 R.38 
34 45701006 130.20 NW 1/4 Sec. 12 T.31 R.39 
35 45701006 80.00 S 1/2 Sec. 12 T.31 R.39 
36 45701009 79.18 S 1/2 of NE 1/8 Sec. 11 T.31 R.39 
37 45701010 110.40 N 1/2 NE 1/4 Sec. 12 T.31 R.39 
38 45701013 161.28 SE 1/4 Sec. 12 T.31 R.39 
39 45701014 161.01 SW 1/4 Sec. 12 T.31 R.39 
40 45702019 88.84 NE 1/4 Sec. 13 T.31 R.39 
41 45704003 156.33 NE 1/4 Sec. 7 T.31 R.39 
42 27103005 165.57 SW 1/4 Sec. 6 T.31 R.39 
43 45704018 158.39 SE 1/4 Sec. 17 T.31 R.40 
44 18215002 160.00 SW 1/4 Sec. 27 T.31 R.40 
45 18215003 160.00 SE 1/4 Sec. 27 T.31 R.40 

 
IV. Resource Management Plan 
 
The compensation lands will be managed in compliance with the USFWS Desert 
Tortoise (Mojave Population) Recovery Plan (1994), The Sikes Act Management 
Plan for the DTRNA (1988) and Recommendations for Management of the 
Desert Tortoise in the California Desert (1988).  Two types of management 
actions will be undertaken:      
 
 A. Short Term Enhancement Options.   Short-term enhancement 
includes any actions that can have an immediate effect on the compensation 
habitat and that can be initiated and concluded within nine (9) months of 
acquisition of the habitat.  Initial enhancement activities will be determined on a 
parcel by parcel basis, during escrow.  Prior to the close of escrow, enhancement 
will be specified, and will be either performed or fully funded by Hyundai and the 
City within nine (9) months of close of escrow.  Either Project Applicants or 
CDFG, with the concurrence of the USFWS, may engage in the following 
activities to enhance the compensation lands: 
 

• Emergency measures to control unleashed dogs and dog packs.  Desert 
Tortoise (Mojave population) Recovery Plan (1994), Appendix F, p. F29. 

 
• Install perimeter fencing along Mohave-Randsburg Road and Munsey 

Road upon acquisition of parcels abutting each roadway.  Desert Tortoise 
(Mojave Population) Recovery Plan (1994) 
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• Remove trash and debris from habitat acquired to reduce contamination 
and habitat degradation.  The Sikes Act Management Plan for the DTRNA 
(1988) 

 
• Stabilization of erosion areas, if any 

 
• Hazardous materials removal, if any 

 
• Removal of man-made features suitable for raven perching or nesting 

 
 B. Long Term Management Options.  Long-term management 
includes any actions that require continuous management actions and/or 
resource investments to achieve results that positively affect the long-term 
recovery of the species.  All funds designated for these purposes are expected to 
be managed as an endowment account whereby the principal of the account is 
not expended—and if possible increased through residual interest income—and 
parts of the interest income is used for management in perpetuity.  CDFG, with 
the concurrence of the USFWS and Project Applicants, will engage in the 
following activities for long-term management: 
 

• Reduce populations of the common raven to reduce predation on small 
desert tortoises.  Desert Tortoise (Mojave Population) Recovery Plan 
(1994), Appendix F, p. F30. 

 
• Fund research focused on the DTRNA and adjacent Fremont-Kramer 

Desert Wildlife Management Area and Critical Habitat including issues of 
desert tortoise diseases, general health and nutrition, predation, habitat 
restoration, efficacy of barrier fencing and culverts, and other research 
recommended in the Recovery Plan.  Ibid. 

 
• Establish shooting closure throughout the Fremont-Kramer area during the 

tortoise activity season.  Recommendations for the Management of the 
Desert Tortoise in the California Desert (1988), Recommendation 16, p. 
34. 

 
• Fund and manage continued research on population characteristics and 

conservation requirements of the Mohave ground squirrel. 
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V. Schedule for Completion 
 
Time / Activity 1/04 2/04 3/04 4/04 5/04 through 2/05 

 
3/05

 
Prepare Land 
Acquisition Plan 

x          

Obtain approval 
for Land 
Acquisition Plan 

x x         

Conduct Site 
Visits 

x x         

Compile 
Landowner 
Database 

 x         

Contact/negotiate 
with Landowners 

 x x x x x x x x  

Evaluate title 
reports  

  x x x x x x x  

           
Obtain approval 
to acquire 

  x x x x x x x  

Execute 
Purchase 
Agreements & 
Escrow 

  x x x x x x x  

Finalize Escrow 
& Transfer 
Easement to 
State of CA 

    x x x x x X 

Initiate short-term 
enhancement 

    x x x x x X 

Schedule long-
term 
management 
actions 

    x x x x x X 

Issue Final 
Acquisition 
Report 

   x x x x x x X 
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VI. Acquisition Maps 
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